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LETTER OF TRANSMITTAL

DEPARTMENT OF THE ARMY
OFFICE OF THE ASSISTANT SECRETARY
CIVIL WORKS
108 ARMY PENTAGON
WASHINGTON DC 20310-0108

21 0CT 8997

REPLY TO
ATTENTION OF

Honorable Newt Gingrich
Speaker of the House

of Representatives
Washington, D.C. 20515

Dear Mr. Speaker:

Section 101 (b) (8) of the Water Resources Development
Act (WRDA) of 1996, authorized a project for mitigation
of shoreline erosion and storm damages caused by existing
Federal navigation improvements at Lake Worth Inlet, Palm
Beach Harbor, Florida. The Secretary of the Army
supports the authorization and plans to implement the
project through the normal budget process.

The authorized project is described in the report of
the Chief of Engineers dated December 27, 1996, which
includes other pertinent reports and comments. These
reports are in partial response to Section 104 of Public
Law 98-360, dated July 16, 1984, and to a resolution
adopted by the House Committee on Public Works and
Transportation on August 8, 1984. The authority for the
study requested an evaluation of the shoreline erosion
problems along the entire coast of Florida. The report
of the Chief of Engineers covers only the project for
Lake Worth Inlet.

The views of the State of Florida, the Department of
the Interior, the Federal Emergency Management Agency,
and the Environmental Protection Agency are set forth in
the enclosed report.

The existing Federal beach erosion control project
for Palm Beach County, Florida, was authorized in 1958.
The project included a sand transfer plant at Lake Worth
Inlet, which was constructed by non-Federal interests in
1958. Federal participation was limited to a 10-year
period, which expired in 1968. Since that time, the
operation, maintenance, repair, replacement, and
rehabilitation (OMRR&R) of the plant have been a non-
Federal responsibility.
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The existing sand transfer plant at the Lake Worth
Inlet is nearly 40 years old and in poor condition. The
design is outdated and plant capacity is insufficient to
pass the necessary volumes of sand at a sufficient
distance south of the inlet. Currently, sand can only be
placed close to the south jetty, and the material is
moved by hydraulic forces and wave refraction back
towards the inlet.

The plan developed by the Corps of Engineers
consists of constructing a new fixed sand transfer plant.
Based on May 1995 price levels, the estimated first cost
of the new Lake Worth Inlet sand transfer facility is
about $3,915,000. The authorized project will mitigate
for shoreline damage caused by the existing Palm Beach
Harbor navigation project; reduce Federal operation and
maintenance costs for the harbor; and reduce non-Federal
OMRR&R costs for the existing facility. Fish and
wildlife mitigation is not required.

In his report, the Chief of Engineers noted the need
for additional information on OMRR&R costs for both the
existing and authorized sand transfer plants. 1In
addition, the Chief noted that he had unresolved plan
formulation concerns. These concerns relate to the need
to conduct additional studies of the amount of shoreline
recession attributable to the existing Federal navigation
project, and hence the appropriate size or capacity of
the sand transfer plant, and to the need for more
detailed information on the number and location of the
sand discharge pipes. This information will be developed
during the preconstruction engineering and design phase
of the project. The Chief also noted concerns about the
economic justification of the project and cost sharing.
Subsequent to the completion of the Chief's report, the
Corps has confirmed that the data developed for the
feasibility study shows that the project is economically
justified and that the recommended cost sharing is
appropriate. Prior to construction, Corps Headquarters
will reconfirm that the project has been formulated
correctly, is economically justified, and that the cost
sharing is appropriate.
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In' accordance with Section 111 of the 1968 Rivers
and Harbors Act, as amended by Section 940 of WRDA 86;
and with Section 101(c) of WRDA 86, the cost sharing for
the initial construction of the authorized Lake Worth
Inlet sand transfer plant would be 100 percent Federal.
Non-Federal interests would be responsible for providing
all lands, easements, rights-of-way and relocation costs
associated with construction of the project. 1In
accordance with law, the annual OMRR&R costs would be 100
percent non-Federal. The cost of any betterments to the
most economically efficient mitigation plan would be a
non-Federal responsibility.

The Office of Management and Budget advises that
there is no objection to the submission of this report to
the Congress. A copy of its letter is enclosed in the
report.

Sincerely,

hn H irschky
Acting Assi¥tant Secretary of the Army
(Civil Works)

Enclosure
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COMMENTS OF THE OFFICE OF MANAGEMENT AND
BUDGET

EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, D.C. 20503

32F 30 1997

The Honorable John H. Zirschky

Acting Assistant Secretary of the Army
for Civil Works

Pentagon - Room 2E570

Washington, DC 20310-0103

Dear Dr. Zirschky:

As required by Executive Order 12322, the Office of Management and Budget has
completed its review of former Secretary Martin Lancaster’s recommendation for the Lake
Worth Inlet, Palm Beach Harbor, Florida.

The recommendation for this project in his letter of March 24, 1997, is consistent with
the policies and program of the President. The Office of Management and Budget does not
object to submission of this report to Congress.

Sincerely,

Kathleen Peroff
Deputy Associate Director

Energy and Science Division

-
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COMMENTS OF THE STATE OF FLORIDA

Department of
Environmental Protection
Marjory Stoneman Dougls Bundng
Usweon Chies 3900 Commeonweakh Boul Virgivie B, Wetbersh
Govervor Trlhassee, Flarida 32319 3000 Secrecary
December 13, 1995
Kedl Akers
State Clearinghouse
Department of Community AfThirs
2555 Shumard Osk Boulevard

Tallabasses, Florida 32399-2100

RE:  COE/Fioz! Feasibility Report und Final Bnvironmental Impact Statement (EIS),
Coast of Flocida Rrosion and Storm Jiflocts Study
SAL FL9608020623CR

Dear Ms. Akers:

The of Bavi ental Pr ion has leted its review of the refornnead
feasibifity study. Based upon our review, thll,nudyk with the Dep "s statutory
authorities in the Florida Coastal Management Program. Hawcvu,umtedmwrmom
comments, fature activitics stemming from this study will require appropriate enviropmental
review and coordination, including individual consistency determinations,

All permitting activitics resulting from this report will be conducted in the Tallabasseo Burcau of
Beaches and Coastal Systems (BBCS) office, This office Ins played au important role in the
preparation of this study, includiog cooperation with the Cotps of Eagineers financially, and with
work-in-kind on a ity percent cost share basis. At this sings, BBCS wishon to stress its beach
snd inlet mansgement objective 1o bypass sand directly 1o erosion stressed beachos rnd avoid
placement of material in nearshore borms. Tho Iepartment will rovicw indlvidual project pians
from this and other parspectives as part of subsacquent consisteacy and pormlt reviews.

There is one recommendad change which missed our encntion during the deaf stuge, Puye 38,
section 93, Coastal Manugement Program, should be updatod to read:

The Flosida Coastal Managemoat Progearm (FCMP) was cstablishod nndor the
Coastal Management Act of 1978 (Chapioe 380, Pact 1L, Flinida Statuter), and
received fodesal approval in 1981, The FCMP is comprised of 23 state statuter
and their imaplementing rogulstions which ars admunistered by 11 state sgencirs
Under Florida law, the Dapertment of Commumity Affhirs is the Jend agenay for
program sdministration, while the Deparunent of Envirorments! Protection onrries
out major regulatory responsibilities.
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The Department spprecistes the opporturRy 1o provide.cpmments on this ftasibility repart and
EIS. If1may be of further assistance, pledse contact mo st (904) 487-2231.

Sincoraly,

Jim Wood
Enviroamental Spocialist
Office ofhlcrgovemmemal Programe

fw
‘ez Al Devereaux, Buremit of Beaches and Coastal Systems
Fritz Wettstein, Division of Mariné Resources



STATE OF FLORIDA
DEPARTMENT OF COMMUNITY AFFAIRS

EMERGENCY MANAGEMENT « HOUSING AND COMMUNITY DEVELOPMENT * RESOURCE PLANNING AND MANACEMENT

1996 JAMES F, MURLEY

LAWTON CHILES December 20,
Secretory

Covermar

Mr. Robert Mclntyre
Department of the Army

Policy Review Branch

Policy Division

Alexandria, Virginia 22315-3861

RE: U.S. Department of Defense - Beach Erosion Control
Projects - Feasibility Report - Final Environmental
Impact Statement - Coast of Florida Erosion and Storm
Effects Study, Region III (Lake Worth Inlet) - Palm
Beach, Broward and Dade Counties, Florida
SAI: FL9608020623CR

Dear Mr. McIntyre:

‘The Florida State Clearinghouse, pursuant to Presidential
Executive Order 12372, Gubernatorial Executive Order 95-359, the
Coastal Zone Management Act, 16 U.S.C. §§ 1451-1464, as amended,
and the National Environmental Policy Act, 42 U.S.C. §§ 4321,
4331-4335, 4341-4347, as amended, has coordinated a review of the

above-referenced project.

The Department of Environmental Protection (DEP) indicates
that, as previocusly stated, future activities stemming from this
study will require appropriate environmental review and
coordination and individual consistency determinations. The DEP
notes an additional recommended change to Page 38, pection 83, °
Please refer to the encloged DEP comments.

The South Florida Water Management District (SFWMD) notes
that its previous comments, regarding the Department of
Environmental Protection (DEP) taking the lead in the review of
this project, remain current. Please refer to the enclosed SFWMD

comments.
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Based on the information contained in the final
environmantal impact statement and the enclosed comments provided
by our reviewing agencies, the state has determined that the
above-referenced project 18 consistent with the Florida Coastal

Management Program.

Thank you for the opportunity to review this project. If
you have any questions regarding this letter, please contact Ms.
Keri Akers, Clearinghouse Coordinator, at (904) 922-5438.

Sincerely,
-

-~

Ralph Cantral, Executive Director
Florida Coastal Management Program

RC/cc

Enclosures

cc: Jim Golden, South Florida Water Management District
Jim Wood, Department of Environmental Protection
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COMMENTS OF THE DEPARTMENT OF THE INTERIOR

United States Department of the Interior

OFFICE OF THE SECRETARY
Washington, D.C. 20240

ER 96/0729 DEC 6 1996

Mr. RaleighH Leef

Atting Chief, Policy Division
Directorate of Civil Works
ATTIN:CECW-AR (SA)
7701 Telegraph Road
Alexandria, VA 22315-3861

‘Dear Mr. Leef:

We have reviewed the Chief of Engineers Proposed Report and the Environmental Impact
Statement (EIS) for the Coast of Florida Erosion and Storm Effects, Region II (Lake Worth
Inlet), Palm Beach, Broward, and Dade Counties, Florida. The following comments are offered
for your consideration.

GENERAL COMMENTS

As reflected in the EIS at "Response to Comments from the U.S. Department of the Interior,
Letter dated September 17, 1996" the Department’s Fish and Wildlife Service (FWS) agrees, as
previously stated in the Fish and Wildlife Coordination Act report for the Coast of Florida Swdy,
dated September 30, 1994, that the reporting requirements of section 2(b) of the Fish and
Wildlife Coordination Act have only been partially fulfilled and that individual section 2(b)
reports will be required for-each proposed beach nourishment segment in Dade, Broward, and
Palm Beach Counties.

Therefore, site-specific biclogical studies necessary to formulate the views and recommendations
of the FWS for the Secretary of the Interior’s section 2(b) report to Congress will be
appropriately scoped in accordance with the National Transfer Agreement and fully conducted
by the FWS. We have no objestion to the proposed report of the Chief of Engineers.

SPECIFIC COMMENTS

EIS Summary, Section 1.2, Areas of Controversy

Use of Baharian Sand for Nourist Activities in B 1 and Dade Countics: The
wide-spread use of Bahamian aragonite in Regicn I should be considered only after thorough
testing for potential adverse effects on listed species of sea turtles. As noted in the EIS, few
scientific studies have occurred to date concerning the effects of this non-native material on sea
turtles. The one study cited in the EIS (Lutz et al. 1993) suggests that the lighter coler aragonite



xXvi

maresial may skew sex retios of sea wrtle hatchlings. The physical, biological, and chemical
composition of this material must be completely understood prior to large-scale deposition on
native Florida beaches. Further consulation under the Endangered Species Act (ESA) is
warranted if the use of Bahamian aragonite is actively pursued. .

Impacts on Sea Turtles: For the Broward and Paim Beach County beaches, the FWS estimates
the amount of “take” of ses turtles, with implementation of the timing restrictions, nest relocation
program and other precautions (identified in the Incidental Teke Statement of the FWS's'
Biological Opinicn dated October 24, 1996), at 270 sea turtle eggs rendered inviable annually.
Without these procautions, an estimated 27,000 eggs could be taken annually.

Given this, and the fact that beach nourishment projects take several years to implement, the
FWS anticipates that re-initiation of section 7 consultation before projest implementation may
be warranted. The quality and extent of suitable nesting beaches change over time along .
Florida's dynamic shoreline, as does the number and species composition of sea turtles nesting
on these beaches. This "new biclogical information® needs to be considered priorto the
commencement of nourishment activities. : . ’

The FWS would also like 1o stress the importance of the Conservation Recommendations
outlined in the Biological Opinion, specifically the restoration/construction of ¢oastal dune
habitat at nourishment sites. The coastal dune ecosystem is important for nesting sea turtles,
helps stabilize nourished beaches, and provides babitat for other birds and mammals. Many of
the beaches in Region III have been bulkheaded and have no dune componeat.

Section 7(a)(1) directs faderal agencics to utilize their authorities to further the purposes of the
ESA by carrying out conservation programs for the benefit of listed specics. Palm Béachand
Broward Counties have active dune restoration programs. The FWS has partnered with these
counties and has provided funding through the FWS's Coastal Restoration Program to restore
coastal dunes, Therefore, the FWS recommends that the Corps of Engineers actively assist this
effort by including the construction of coastal dunes as a project feature during the engineering
and design phase for firure nourishment projects. :

Impagis on Seagrass Beds: The FWS agrees thar site-specific surveys during the summer
months are needed to map seagrasses potentially affected by increased turbidity and/or direct
burial, particularly at the Key Biscayne nourishment site where as much as 70 acres may be

The FWS also sgrees with the National Marine Fisheries Service, letter dated August 28, 1996,
that it may not be possible to mitigate for seagrass impacts and that out-of-kind mitigation is
undesirable, as many of the functions provided by seagrasses cannot be replaced. For this
reason, seagrass resources should be thoroughly mapped and nourishment projects should aveid”
thése sensitive arcas.

R : An cstimated 68.9 acres of nearshore hardbottom is predicted to be
directly buried by nourishment activities. Additional acreage, nearshore and offshore reef
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acreage, surrounding the borrow area would be adversely affected by prolonged chronic tarbidity
and sedimentation. This significant loss to-the reef ecosystems remains, quite possibly, the
single-most outstanding unresolved issue associated with this EIS. At this time, the location and
extent of hardbottom is acknowledged by the Corps to be imprecise. As importantly, the habitat
value (extent of hard and soft corals, invertebrate and fish species composition and abundance,
etc.) associated with this ecosystem is Jargely unknown.

For these reasons, as well as meaningful mitigation planning, the FWS will require adequate
funding and time to develop project-specific Fish and W'ldhfe Coordination Act reports for
future nourishment activities. _

On page 50, it is concluded that no permanent, significant adverse impacts are anticipated for
fishes and other motile invertebrates from nourishment activities. This conclusion is not
-supported by published, peer-reviewed scientific literature.- Without a scientifically controlled
study consisting of sufficient replicates to support a statistically valid conclusion, it is premature
to make this claim.

We appreciate the opportunity to review these documents,
Sincerely, .

Ve

Office of Enwonmema.l Policy
_ and Compliance
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COMMENTS OF THE FEDERAL EMERGENCY MANAGEMENT
AGENCY

FEDERAL EMERGENCY MANAGEMENT AGENCY
REGION IV ,

1371 PEACHTREE ST, NE, SUITE 700

ATLANTA GA 30309-3108

November 29, 1996

Policy Review Branch

Policy Division

ATTN: CECW-AR (SA) Mr. Robert McIntyre
Department of the Army

U.S. Army Corps of Engineers

7701 Telegraph Road

Alexandria, Virginia 22315-3861

Dear Mr. Robert McIntyre:

This refers to your letter, dated November 8, 1996, transmitting the Feasibility Report with
Final Bnvironmental Impact Statement (EIS; for the Coast of Florida Erosion and Storm
Effects Study Region III (Lake Worth Inlet [Sand Transfer Plant]). Based on our review of
the report and final EIS, we do pot have any comments regarding the project impacts on
FEMA programs. Thank you for the opportunity to review and comment on this project.

If possible, I would like to have future correspondence regarding U.S. Army Corps of
Engineers-funded projects (within FEMA Region IV: Alabama, Florida, Georgia, Kentucky,
Mississippi, North Carolina, South Carolina, and Tennessee) sent directly to me. If you
have any questions or need additional information, please contact me at 404/853-4434.

Sincerely,

Wi . o~
William R. Straw
Regional Environmental Officer

cc: Rick Mayson
Brent Paul
Mike Polny
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COMMENTS OF THE ENVIRONMENTAL PROTECTION

AGENCY
814
,‘4“‘:“% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
$ 3 REGION 4
§ ATLANTA FEDERAL CENTER
N 5 100 ALABAMA STREET, S.W.
“ ATLANTA. GEORGIA 303033104

November 21, 1996

Policy Review Branch
Policy Division

ATTN: CECW-AR (SA)

7701 Telegraph Road
Alexandria, VA 22315-31861

Subject: Final Environmental Impact Statement (DEIS) for the
Coast of Florida - Erosion and Storm Effects Study,
Region III, Palm Beach, Broward, and Dade Counties, FL

Dear Mr. Sir:

Under the authority of Section 309 of the Clean Air Act and
Section 102(2) (C) of the National Environmental Policy Act
(NEPA), EPA, Region 4 has reviewed the subject document. This
assessment focused on the responses to our original observations,
viz., the consequences of an array of projects and alternatives
thereof which will attempt to modify natural coastal geomorphic
processes on the southeastern coast of Florida. At this time,
these actions are limited to the immediate construction of two
sand transport facilities at Lake Worth and a widened beach (0.6

mile) at Dania.

While a number of other projects are discussed in some
detail, they are not being recommended for authorization. This
reflects the current administration’s policy of restricting
federal participation to those water resource actions having
national significance. In the event the remaining projects
receive authorization in the future additional NEPA evaluations

will be undertaken.
On the basis of our review we have nothing to add to our

initial comments. If we can be of further assistance in this
matter, Dr. Gerald J. Miller (404-562-9626) will serve as initial

point of contact.
Sincerely yours,

ooz Mudlut

Heinz J. Mueller, Chief
Office of Environmental Assessment



LAKE WORTH INLET, PALM BEACH HARBOR, FLORIDA
REPORT OF THE CHIEF OF ENGINEERS, DEPARTMENT OF THE ARMY

DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, 0.C. 203141000

REPLY TO
ATTENTION oF

CECW-PE  (10-1-7a) 27 DEC 1996

SUBJECT: Lake Worth Inlet, Florida

THE SECRETARY OF THE ARMY

1. I submit for transmission to Congress my report for the mitigation of shoreline erosion
and damages caused by existing navigation improvements at Lake Worth Inlet, Palm Beach
Harbor, Florida. It is accompanied by the report of the district and division engineers which
includes an environmental impact statement. This report is in partial response to Section 104
of Public Law 98-360 dated 16 July 1984, and a resolution passed by the Committee on
Public Works and Transportation of the U.S. House of Representatives on 8 August 1984,
The public law and resolution authorized the Secretary of the Army, acting through the Chief
of Engineers, to review, in cooperation with the State of Florida, all previously published
reports of the Chief of Engineers pertaining to shoreline erosion on the coast of Florida. This
review is to determine whether any modifications of the recommendations contained therein
are advisable at this time, with particular reference to developing a comprehensive body of
knowledge, information, and data on coastal area changes and processes. This report covers
only the project for Lake Worth Inlet, Florida. Any other project segments and elements
identified in the feasibility report for Region II of the coast of Florida will be covered in
future reports of the Chief of Engineers.

2. Section 101(b)(8) of the Water Resources Development Act (WRDA) of 1996, Public
Law 104-303, authorizes construction of the project for navigation and shoreline protection
for Lake Worth Inlet (Palm Beach Harbor), Florida, at a total cost of $3,915,000.

Section 101(b)(8) does not specify the cost sharing for the project. Project authorization for
Lake Worth Inlet is subject to completion of a final report of the Chief of Engineers on or
before 31 December 1996 and subject to the conditions recommended in that final report.
This report constitutes the final report of the Chief of Engineers in response to this

legislation.

3. A Federal beach erosion control project for Palm Beach County, Florida, from Lake
Worth Iniet to South Lake Worth Inlet was authorized in 1958. The authorization provides
for Federal participation in the cost of initial beach restoration and periodic nourishment of
15.6 miles of shoreline on Palm Beach Island and the construction and operation of a sand
transfer plant (STP) at Lake Worth Inlet. The project was authorized for nan-Federal
construction with Federal reimbursement. Implementation of the authorized project has been
limited to construction and operation and maintenance of the STP at Lake Worth Inlet. The
construction of the Lake Worth Inlet STP was completed by the project sponsor, Palm Beach
County, in 1958 at a total cost of $577,000. The Federal share of the initial construction of

(1)



the STP project was $111,000, or 19.3 percent. The total cost of plant operation through
1968 was $842,000, and the project sponsor was reimbursed a total of $176,000, or 20.9
percent. In accordance with the authorizing legisiation, Federal participation in the operation
of the STP expired on 30 June 1968, and operation of the STP since 1968 has been a non-
Federal responsibility. The existing STP is nearly 40 years old and is in poor condition. The
design is outdated and plant capacity is insufficient to pass the necessary volumes of sand at
a sufficient discharge distance south of the inlet. The existing plant places the sand too close
to the south jetty, and the material is moved by hydraulic forces and wave refraction toward

the inlet.

4. The plan developed by the district engineer consists of constructing a new fixed STP with
five 6-inch jet pumps suspended from a pier oriented perpendicular to the shoreline and
Jocated north of the inlet to Palm Beach Harbor; 2 12-inch pipeline tunneled under the inlet
with a bypassing capacity of approximately 160,000 cubic yards per year; one booster pump:
and three discharge points located 750, 1,250, and 1,750 feet along the beach south of the
south jetty on Paim Beach Island. Based on May 1995 price levels, the estimated first cost of
the Lake Worth Inlet project is about $3,915,000. Based on a discount rate of 7.625 percent
and a 50-year period of economic analysis, average annual benefits and costs are estimated at
769,100 and $585,700, respectively. The resulting ratio of benefits-to-costs is 1.3. The
new Lake Worth Iniet STP will provide mitigation for shoreline damage attributed to the
Palm Beach Harbor Federal navigation project, reduce Federal operation and maintenance
(O&M) costs, and save non-Federal operation, maintenance, repair, replacement, and
rehabilitation (OMRR&R) costs of the existing STP. Fish and wildlife mitigation is not

required.

5 Section 111 of the 1968 Rivers and Harbors Act, as amended by Section 940 of the Water
Resources Development Act of 1986 (WRDA 86), Public Law 99-662, and Section 101(c) of
WRDA 86 specify cost sharing responsibilities for projects to mitigate erosion caused by
navigation projects. Costs for implementation of structural and nenstructural measures for
the prevention or mitigation of shore damages attributable to Federal navigation works are
cost shared in the same proportion as the cost-sharing provisions applicable to the project
causing the shore damage. In the case of the Lake Worth Inlet STP, the reporting officers
have determined that, based on current conditions, the first cost of $3,915,000 would be 100-
percent Federal. There are currently no costs identified for lands required for construction of
the new STP. If after further evaluation during detailed design of the project any land
requirements are identified, they would be a non-Federal responsibility. The average annual
OMRR&R cost of about $200,000 would be a non-Federal responsibility in accordance with
Section 101(c) of Public Law 99-662.

6. Washington level review has concluded that the plan developed by the reporting officers is
engineeringly and environmentally sound. However, concerns remain as to whether the plan
has been properly formulated as the most cost effective means of mitigating for damages
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caused by the Federal navigation project. Additionally, due to receipt of information after
completion of the final feasibility report and after project authorization regarding OMRR&R
costs for both the existing plant and the authorized project, review of the project’s economic
justification and basis for project cost sharing are required. Accordingly, further studies will
be accomplished during the early stages of preconstruction engineering and design.

7. 1 generally concur in the plan developed by the reporting officers, subject to such
modifications as within the discretionary authority of the Chief of Engineers are advisable.
Federal implementation of the authorized project is subject to the completion of the studies
described in paragraph 6 to ensure that the project is properly formulated for mitigation of
shoreline damage attributed to the Palm Beach Harbor Federal navigation project and that the
cost sharing is consistent with law and Administration policy. In addition, the non-Federal
sponsor must agree to comply with applicable Federal laws and policies and that, subject to
modification as a result of the aforementioned studies, it shall be responsible for the following

items of local cooperation:

a. Provide all lands, easements, and rights-of-way, including suitable borrow and dredged
or excavated material disposal areas, and perform or ensure the performance of all relocations
determined by the Federal Government to be necessary for the construction and operation
and maintenance of the project;

b. Provide all improvements required on lands, easements, and rights-of-way to enable
the proper disposal of dredged or excavated material associated with the construction,
operation, and maintenance of the project. Such improvements may include, but are not
necessarily limited to, retaining dikes, wasteweirs, bulkheads, embankments, monitoring
features, stilling basins, and dewatering pumps and pipes;

¢. Provide during the period of construction a cash contribution in proportion to special
or local benefits realized by project construction;

d. For so long as the project remains authorized, operate, maintain, repair, replace, and
rehabilitate the completed project, or functional portion of the project, at no cost to the .
Federal Government, in 2 manner compatible with the project’s authorized purpose and in
accordance with applicable Federal and State laws and regulations and any specific directions
prescribed by the Federal Government;

e. Give the Federal Government a right to enter, at reasenable times and in a reasonable
manner, upon property that the non-Federal sponsor now or hereafter owns or controls for
access to the project for the purpose of inspection, and, if necessary, for the purpose of
completing, operating, maintaining, repairing, replacing, or rehabilitating the project. No
completion, operation, maintenance, repair, replacement or rehabilitation by the Federal
Government shall relieve the non-Federal sponsor of responsibility to meet the non-Federal
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sponsor’s obligations, or to preciude the Federal Government from pursuing any other
remedy at law or equity to ensure faithful performance;,

f Hold and save the United States free from all damages arising from the construction
and the operation, maintenance, repair, replacement, and rehabilitation of the project and any
betterments, except for damages due to the fault or negligence of the United States or its

contractors.

g. Keep and maintain books, records, documents, and other evidence pertaining to costs
and expenses incurred pursuant to the project in accordance with the standards for financial
management systems set forth in the Uniform Administrative Requirements for Grants and
Cooperative Agreements to State and Local Governments at 32 Code of Federal Regulations

(CFR) Section 35.20,

h. Perform, or cause to be performed, any investigations for hazardous substances that
are determined necessary to identify the existence and extent of any hazardous substances
regulated under the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), Public Law 96-510, as amended, 42 U.8.C. 9601-9675, that may exist in,
on, or under lands, easements, or rights-of-way that the Federal Government determines to
be required for the construction, operation, and maintenance of the project. However, for
lands that the Federal Government determines to be subject to the navigation servitude, only
the Federal Government shall perform such investigations unless the Federal Government
provides the non-Federal sponsor with prior specific written direction, in which case the
non-Federal sponsor shall perform such investigations in accordance with such written

direction;

i. Assume complete financial responsibility, as between the Federal Government and the
non-Federal sponsor for all necessary cleanup and response costs of any CERCLA regulated
materials located in, on, or under lands, easements, or rights-of-way that the Federal
Government determines to be necessary for the construction, operation, or maintenance of

the project,

j. As between the Federal Government and the non-Federal sponsor, the non-Federal
sponsor shall be considered the operator of the project for the purpose of CERCLA liability.
To the maximum extent practicable, operate, maintain, repair, replace, and rehabilitate the
project in a manner that will not cayse liability to arise under CERCLA,;

k. Comply with the applicable provisions of the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970, Public Law 91-646, as amended by Title IV of the
Surface Transportation and Uniform Relocation Assistance Act of 1987 (Public Law
100-17), and the Uniform Regulations contained in 49 CFR, Part 24, in acquiring lands,
easements, and rights-of-way, required for the construction, operation, and maintenance of
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the project, including those necessary for relocations, borrow materials, and dredged or
excavated material disposal, and inform all affected persons of applicable benefits, policies,
and procedures in connection with said act;

1. Comply with all applicable Federal and State laws and regulations, including, but not
limited to, Section 601 of the Civil Rights Act of 1964, Public Law 88-352 (42 U.S.C.
2000d), and Department of Defense Directive 5500.11 issued pursuant thereto, as well as
Army Regulation 600-7, entitled "Nondiscrimination on the Basis of Handicap in Programs
and Activities Assisted or Conducted by the Department of the Army”;

m. Maintain continued public ownership of the publicly owned shore upon which Federal
participation is based, and administer such lands for public use during the economic life of the

project; and

n. Accomplish all removals determined necessary by the Federal Government other than
those removals specifically assigned to the Federal Government.

Lieutengft General, USA
Chief of Engineers
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REPORT OF THE DISTRICT ENGINEER

LAKE WORTH INLET
(COAST OF FLORIDA EROSION AND STORM EFFECTS, REGION IIT)

WITH FINAL ENVIRONMENTAL IMPACT STATEMENT

SYLLABUS

1. This report summarizes a cooperative cost shared feasibility study
on the bsach erosion and storm damage problems of the Atlantic Ocean
shoreline of the lower scutheast coast of Plorida, including Palm Beach,
Broward and Dade Counties. Included in this report are the results of
planning, engineering, envir tal, >nic and real estate studies
of the area and its shoreline erosion problems over 88 miles of
shoreline; and recommendations for modifications of the existing beach
erosion control and shore protection projects.

2, The coastal processes and natural resources along Florida’s Gulf
and Atlantic shoreline are being investigated on a regional basis,
instead of a conventional project by project basis. It is expected that
by developing/creating regiocnal projects, considerable savings can be
realized in the construction and maintenance of existing Federal
projects, both for storm damage reduction and navigation. Considerable
advances in computer technology within the last decade have resulted in
the development of new coastal numerical modeling applications and
geographic information systems (GIS). This new technology wae utilized
in this study. The comprehensive body of knowledge, information and
data used has been collected and stored in the GIS database.

3. To effectively manage and support such a comprehensive and
extensive study, Florida was divided into five coastal regions based on
distinct differences between the areas, such as wave climate, coastal
processes, and beach characteristics. The regions are as follows:
Region I - panhandle; Region II - peninsular gulf coast to the northern
extent of the Keys; Region III - southern east coast; Region IV -
central east coast; and Region V - northern east coast (Figure 1).
Separate feasibility studies will be conducted, and reports prepared for
each region.

4. The first region studied and the focus of this Feasibility Report
is Region III. This region includes Dade County from the southern end
of Key Biscayne northward through Broward County up to and including
Jupiter Inlet in northern Palm Beach County. This region was identified
as the first region for study since it is the most densely populated
coastal region in Florida.

5. The selected plan consists of three projects, Palm Beach County,
Broward County, and Dade County containing 21 project segment elements
over 88 miles of shoreline. The projects are as follows:

Palm Beach County Project

1) Jupiter/Carlin segment

2) Juno/Ocean Cay segment

3) Lake Worth Inlet Sand Transfer Plant (STP)
4) North-end Palm Beach Island segment
5) Palm Beach Island segment

6) South-end Palm Beach Island segment
7) South Lake Worth Inlet STP

8) Ocean Ridge segment

9) Delray Beach segment

10) Highland Beach segment
11) Boca Raton segment



Broward County Project
12) Deerfield/Hillsboro Beach segment
13) Pompano/Lauderdale-by-the-sea segment
14) Port Lauderdale segment
15) J.U. Lloyd segment
16) Dania segment
17) Hollywood/Hallandale segment

Dade County Project
18) Golden Beach segment
19) Sunny Isles segment
20) Bal Harbour/Surfside/Miami Beach segment
21) Key Biscayne segment

6. Project summaries listing new projects, existing projects and
project mods follow this syllabus. The total first cost to implement
these projects is $87,545,000.

7. There are three recommended projects, Dania, Lake Worth Inlet Sand
Transfer Plant and South Lake Worth Inlet Sand Transfer Plant with a
total first cost of §10,111,000. The Dania and South Lake Worth Inlet
STP would provide significant cost savings to future nourishments of
existing projects. The Lake Worth Inlet Sand Transfer Plant is
recommended as a modification to the Federal navigation project at Palm
Beach Harbor. The recommended projects contained herein reflect the
information available at this time and current Departmental policies
governing formulation of individual projects. They do not reflect
program and budgeting priorities inherent in the formulation of a
national Civil Works construction program nor the perspective of higher
review levels within the Executive Branch.

8. The Department of the Army Fiscal Year 1996 Civil Works
allocations reflect the President’'s commitment to focus the development
of the Nation’s water resources on projects and programs which have
national significance. The allocations maintain the Federal

government’ s commitments to non-Federal sp s for ph of work
already underway but do not include any requests for new studies, design
or construction for shore protection projects. The U.S. Army Corps of
Engineers may or may not be allowed to fund plans and specifications and
construction for Region III shore protection projects. The Civil Works
budgetary objectives for the shore protection program of the
Administration are under review, and may change as the Congress reviews
the President’'s Fiscal Year 1998 budget requests and prepares
appropriation legislation.

9. Consequently, the recommendations, especially those relating to
Federal participation may be modified before they are transmitted to the
Congress as proposals for authorization and implementation funding.
Prior to transmittal to the Congress, the sponsor, interested Federal
agencies, and other parties will be advised of any modifications and
will be afforded an opportunity to comment firther.



RECOMMENDED PROJECT SUMMARIES

Project:
Segment:

Project Purpose:
Existing/New Project:
Project Mod/No Mod:
Project Length:
Monument Range:

Segment Design
No. of Jet Pumps:

Type Transfer Facility:

Number of Booster Pumps:
Pipe Diameter:

Sand Bypassing Capacity:
Number of Outfalls:

Environmental Impact
Hardground Impacted:

Benefits
Interest Rate:
Total Annual Benefits:

Costs

Effective Date of Pricing:

First Cost:

Interest During
Construction(IDC) :
Total Investment Cost:
Yearly O&M:

Total Average Annual Cost:

B/C Ratio:

Net Annual Benefits:
Recommended Federal
Participation:

Cost Sharing
Federal:

Non-Federal:

Federal Cost, Initial
Construction:

Non-Federal Cost, Initial
Construction:

Federal Cost, O&M:
Non-Federal Cost, O&M:

Palm Beach Co., FL Shore
Protection Project
Lake Worth Inlet Sand
Transfer Plant
Shore Damage Mitigation
New Project
No Modification
0.76 miles
R-75 to R-78

5 Six Inch Pumps
Shore-Normal Concrete &
Timber Pier .

1 (One)

12 inch

160,000 Cubic Yards per Year

3 (Three)

No Hardgrounds Impacted

7.625 Percent
$ 769,100

5/16/95
$3,914,300

$ 75,300
$3,989,700
$ 200,000
$ 585,700

1.3
$ 183,400
Limited to Initial
Construction

100.00%
0.00%
$3,989,700
$0

$0
$ 200,000



Project:
Segment:

Existing/New Project:

Project Mod/No Mod:
Project Length:
Monument Range:

Target Bypassing Rate:

No. of Outfalls:

fronm ct
Hardground Impacted:

Costs

Effective Date of Pricing:

First Cost:

Interest During Construction (IDC):

Investment Cost:
Yearly O&M:

Average Annual Cost:

9

RECOMMENDED PROJECT SUMMARIES

Palm Beach County, Florida Shore Protection Project
South Lake Worth Inlet Sand Transfer Plant

New Project

No Mod

1.13 miles

R-152-158

120,000 cy
1

5/16/95
$3,914,345
$75,326
$3,988,671
$55,200
$385,732

Recommended Federal Participation: 50 years

Federal:
Non-Federal:
Total Federal Cost:

Total Non-Federal Cost:

12%

88%
$ 469,721
$3,444,624



Rencurishrment interval;
Renvurishrment Voiume:

Costs
Effsctive Dats of Pricing:
Initist Fili and Advanced Nour.:

Esch Renourishment Cost:

Renourishments Buring Proj. Lie:

Avernge Annual Cost:

B/C Ratio;
Ret Annusl Banwfits:
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RECOMMENDED PROJECT SUMMARIES
Browsns County, Hiorida Shors Protection Project
Danis

Now Projact
Ne mod

0.8 mites
R5-101
Ne

125 fom
16 foat NGVD

220 font
Vs 15 H
tViedD M

480,840 cubic yards
8 years
252,500 cubic yards

9.1 acres

7825%
$ 4385000

sMens
32,282,700
$42.900
$180,850

8
§362.900

124
3 4022100

Rucommended Faderal Pasticipation: 50 years

Federat:

NonFaderal:

Totai Faderal Coat:
Totst Non-Federal Cost:

85%

35%
$ 1483755
$760,045



Project:

Segment:

Existing/New Project:
Project Mod/No Mod:
Project Length:

Monument Range:
Potential Nearshore Berms:

Segment Design

Benm Width Extension:

Berm Height:

Equilibrium Toe of Fill

(With Advanced Nourisment):
Foreshore Slope:

Nearshore Siope:

Initial Fill Volume

(With Advanced Nourishment):
Renourishment interval:
Renourishment Volume:

Environmental impact
Hardground impacted:
New Beach Created:

Banefits
Interest Rate:

Total Annual Benefits:

Costs
Effective Date of Pricing:
Initial Fill and Advanced Nour.:

interest During Construction (IDC):

Each Renourishment Cost:

Renourishments During Proj. Life:

Average Annual Cost:

B/C Ratio:
Net Annual Benefits:

11

NED PROJECT SUMMARIES

Paim Beach County, Florida Shore Protection Project
Jupiter/Carlin

Existing
No Mod
1.1 miles
R-13-19
No

0 feet

7 years

7.625%

Recommended Federal Participation: 50 years

Federal:

Non-Federal:

Total Federal Cost:
Total Non-Federal Cost:



Project:

Segment:

Existing/New Project:
Project Mod/No Mod:
Project Length:

Monument Range:
Potential Nearshore Berms:

Seament Desian

Berm Width Extension:
Berm Height:

Equilibrium Toe of Fill

{With Advanced Nourishment):
Foreshore Siope:

Nearshore Siope:

initial Fill Volume
(Including Advanced Nour.):
Renourishment interval:
Renourishment Volume:

Costs
Effective Date of Pricing:
Initial Fill and Advanced Nour.:

Interest During Construction (IDC):

Each Renourishment Cost:

B/C Ratio:
Net Annual Benefits:
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NED PROJECT SUMMARIES

Paim Beach County, Florida Shore Protection Project
Juno/Ocean Cay

New Project

No Mod

2.75 miles

R-27-41

Yes

55 feet
9 feet NGVD

300 feet
1Vto10H
1Vio30H

737,800 cubic yards
7 years
240,000 cubic yards

1.7 acres
18.3 acres

7625%
$ 5,198,700

51685
$4,238,200
$81,500
$2,596,800
7
$831,600

8.2
$ 5,198,700

Recommended Federal Participation: 50 years

Cost Sharing

Federal:

Non-Federal:

Total Federal Cost:
Total Non-Federal Cost:

44.1%

55.9%
$ 1,904,108
$ 2413,5%4



Project:
Segment:

Existing/New Project:

Project Mod/No Mod:
Project Length:
Monument Range:

Potential Nearshore Berms:

Seqment Desian
Berm Width Extension:

Berm Height:

Equilibrium Toe of Fill
(With Advanced Nourishment):

Foreshore Siope:
Nearshore Siope:
Initial Fill Volume

(including Advanced Nour.):
Renourishment Interval:
Renourishment Volume:

Environmental impact
Hardground impacted:

New Beach Created:

Benefits
Interast Rate:

Total Annual Benefits:

Costs

Effective Date of Pricing:

Initial Fill and Advanced Nour.:
interest During Construction (IDC):
Each Renourishment Cost:
Renourishments During Proj. Life:
Average Annual Cost:

B/C Ratio:
Net Annual Benefits:
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NED PROJECT SUMMARIES

Palm Beach County, Florida Shore Protection Project
North-end Paim Beach Island

New Project

No Mod

1.95 miles

R-76-R-85

No

10 feet
9 fest NGVD

281 feet
1Vio10H
1Vio30H

339,400 cubic yards
4 years
239,400 cubic yards

18.0 acres
2.3 acres

7.625 %
$ 1,240,200

5/16/85
$9,387,600
$153,500
$2,587,500

12
$897,600

14
$ 342,600

Recommended Federal Participation: 50 years

Federal:
Non-Federal:
Total Federal Cost:

Total Non-Federal Cost:

59.40%
40.80%
$ 5,576,234
$3,811,368



Project:

Segment:

Existing/New Project:
Project Mod/No Mod:
Project Length:

Monument Range:
Potential Nearshore Berms:

Segment Design

Berm Width Extension:
Berm Height:

Equilibrium Toe of Fill
{With Advanced Nourishment):
Foreshore Slope:
Nearshore Slope:

Initial Fill Volume
(including Advanced Nour.):
Renourishment Interval:
Renourishment Volume:

Environ impact
Hardground Impacted:
New Beach Created:
Benefits

Interest Rate:

Total Annual Benefits:
Costs

Effective Date of Pricing:

initial Fill and Advanced Nour.:

Interest During Construction (IDC):

Each Renourishment Cost:

Renourishments During Proj. Life:

Average Annual Cost:

B/C Ratio:
Net Annual Benefits:

Recommended Federal Participation

rin
Federal:
Non-Federal:
Total Federail Cost:
Total Non-Federal Cost:
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NED PROJECT SUMMARIES

Palm Beach County, Florida Shore Protection Project
Palm Beach Island

New Project

No Mod

3.1 miles

R-91-R-105

Yes

25 feet
@ feet NGVD

455 feet
1Vto10H
1Vto30H

1,025,700 cubic yards
4 years
372,400 cubic yards

3.65 acres
9.3 acres

7.625%
$ 6,595,800

5/16/85
$6,572,600
$126,500
$372,400

12
$1,214,000

54
$ 5,381,700
: 50 years

32.20%
67.80%
$ 2,116,377
$4,456,223
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NED PROJECT SUMMARIES
Project: Palm Beach County, Florida Shore Protection Project
Segment: South-end Palm Beach Island
Existing/New Project: New Project
Project Mod/No Mod: No Mod
Project Length: 3.25 miles
Monument Range: R-116-132
Potential Nearshore Berms: No
Segment Design
Berm Width Extension: 35
Berm Height: 9 feet NGVD
Equilibrium Toe of Fill
(With Advanced Nourishment): 432 feet
Forsshore Slope 1Vto10H
Nearshore Siope 1Vio30H
Initial Fill Volume
(Including Advanced Nour.): 674,500 cubic yards
Renourishment Interval: 4 years
Renourishment Volume: 425,800 cubic yards
Environmental impact
Hardground impacted: 5.4 acres
New Beach Created: 13.8 acres
Benefits
interest Rate: 7.625%
Upland Development:
Total Annual Benefits: $ 3,384,700
Costs
Effective Date of Pricing: §/16/95
Initial Fill and Advanced Nour.: $5,989,100
Interest During Construction (IDC): $115,300
Each Renourishment Cost: $4,018,800
Renourishments During Proj. Life: 12
Average Annual Cost: $1,370,700
B/C Ratio: 25
Net Annual Benefits: 1994000
Recommended Federal Participation: 50 years
Federal: 50.70%
Non-Federal: 49.30%
Total Federal Cost: $ 3,038,474
Total Non-Federal Cost: $2,952,626



Project:

Segment:

Existing/New Project:
Project Mod/No Mod:
Project Length:

Monument Range:
Potential Nearshore Berms:

Seqment Design

Berm Width Extension:
Berm Height:

Equilibrium Toe of Fill
(With Advanced Nourishment):
Foreshore Slope

Nearshore Siope

Initial Fill Volume
(Including Advanced Nour.):
Renourishment Interval:
Renourishment Volume:

nvironme| i ct
Hardground impacted:
New Beach Created:

Benefits
Interest Rate:

Total Annual Benefits:

Costs
Effective Date of Pricing:
Initial Fill and Advanced Nour.:

interest During Construction (IDC):

Each Renourishment Cost:

Total Project Cost:
Average Annual Cost:

B/C Ratio:
Net Annual Benefits:
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NED PROJECT SUMMARIES

Palm Beach County, Florida Shore Protection Project
Ocean Ridge

Existing

No Mod

1.35 miles

R-152-159

Yes

0 feet

8 years

7.625%

Recommended Federal Participation: 50 years

Cost Sharing

Federal:

Non-Federal:

Total Federai Cost:
Totat Non-Federal Cost:
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NED PROJECT SUMMARIES

Project:
Segment: Palm Beach County, Florida Shore Protection Project
Existing/New Project: Deiray Beach
Project Mod/No Mod: Existing
Project Length: Project Mod
Monument Range: 2.7 miles
Potential Nearshore Berms: R-175-188
Yes

Seament Design
Berm Width Extension: +20 feet
Berm Height: 9 feet NGVD
Equilibrium Toe of Fill
{With Advanced Nourishment): +290 feet
Foreshore Slope 1Vto10H
Nearshore Siope 1Vio30H
Initial Fill Volume
({including Advanced Nour.): +155,300 cubic yards
Renourishment Interval: 7 years
Renourishment Volume: +155,300 cubic yards

nvironmental C
Hardground Impacted: 0
New Beach Created: 6.5 acres
Benefits
Interest Rate: 7.8625 %
Loss of Land:
Total Annual Benefits: $ 3,176,000
Costs
Effective Date of Pricing: 5/18/95
Initiat Fill and Advanced Nour.: $565,300
Interest During Construction (IDC): $10,900
Each Renourishment Cost: $478,900
Renourishments During Proj. Life: 7
Average Annual Cost: $109,000
B/C Ratio: 29.1
Net Annual Benefits: $ 3,087,000
Recommended Federal Participation: 50 years
Cost Sharing
Federal: 5§7.90%
Non-Federal: 42.10%
Totat Federal Cost: $ 327,309

Total Non-Federal Cost: $237,991



Project:

Segment:

Existing/New Project:
Project Mod/No Mod:
Project Length:

Monument Range:
Potential Nearshore Berms:

Segment Design

Berm Width Extension:
Berm Height:

Equilibrium Toe of Fill
(With Advanced Nourishment):
Foreshore Slope

Nearshore Siope

Initial Fill Volume

{Including Advanced Nour.):
Renourishment Interval:
Renourishment Volume:

Environmental Impact
Hardground Impacted:
New Beach Created:

Benefits
Interest Rate:
Total Annual Benefits:

Costs
Effective Date of Pricing:
Initial Fill and Advanced Nour.:

Interest During Construction (IDC):

Each Renourishment Cost:

Renourishments During Proj. Life:

Average Annual Cost:

B/C Ratio:
Net Annual Benefits:

Recommended Federal Participation:

Cost Sharing

Federal:

Non-Federal:

Total Federal Cost:
Total Non-Federal Cost:
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NED PROJECT SUMMARIES

Paim Beach County, Florida Shore Protection Project
Highland Beach

New Project

No mod

3 miles

R-188-203.5

Yes

120 feet
9 feet NGVD

450 feet
1Vio10H
1Vto30H

1,765,300 cubic yards
7 years
820,280 cubic yards

1.9 acres
49.5 acres

7.625%
$ 4313700

5/16/95
$7,812,300
$150,300
$4,721,900

7
$1,157,200

37
$ 3,156,500
: 50 years

60.60%
39.40%
$ 4,734,254
$3,078,046
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NED PROJECT SUMMARIES

Project:

Segment:

Existing/New Project:
Project Mod/No Mod:
Project Length:

Monument Range:
Potential Nearshore Berms:

Seament Design

Berm Width Extension:
Berm Height:

Equilibrium Toe of Fill
(With Advanced Nourishment):
Foreshore Slope

Nearshore Slope

Initiat Filt Volume
{including Advanced Nour.):
Renourishment Interval:
Renourishment Volume:

Environmental impact
Hardground impacted:
New Beach Created:

Benefits
Interest Rate:

Total Annual Benefits:

Gosts
Effective Date of Pricing:
Initial Fill and Advanced Nour.:

Interest During Construction (IDC):

Each Renourishment Cost:
Renourishments During Proj. Life:
Total Project Cost:

Average Annual Cost:

8/C Ratio:
Net Annual Benefits:

Paim Beach County, Florida Shore Protection Project
Boca Raton

Existing

No Mod

1.85 miles

R-205-213

Yes

0 feet

7.625%

Recommended Federal Participation: 50 years

Federal:

Non-Federal:

Total Federal Cost:
Total Non-Federal Cost:



Project:

Segment:

Existing/New Project:
Project Mod/No Mod:
Project Length:

Monument Range:
Potential Nearshore Berms:

Segment Design

Berm Width Extension:
Berm Height:
Equilibrium Toe of Fill

{With Advanced Nourishment):

Foreshore Slope

Nearshore Slope

Initial Fill Volume
{Including Advanced Nour.):
Renourishment Interval:
Renourishment Volume:

Environmental impact
Hardground Impacted:

New Beach Created:

Benefits
interest Rate:

Total Annual Benefits:

Costs
Effective Date of Pricing:

Initial Filt and Advanced Nour.:
Interest During Construction (IDC):

Each Renourishment Cost:

Renourishments During Proj. Life:

Average Annual Cost:

B/C Ratio:
Net Annual Benefits:
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NED PROJECT SUMMARIES

Broward County, Florida Shore Protection Project
Deerfield Beach/Hilisboro Beach

New Project

No mod

4.4 miles

R-1-24

Yes

30 feet
9 feet NGVD

406 feet
1Vto10H
1Vio30H

1,055,820 cubic yards
7 years
309,120 cubic yards

4.65 acres
16.0 acres

7.625%
$ 8,219,100

5/16/95
$7,136,800
$137,300
$2,894,600
7

$896,600

9.2
$ 7,332,500

Recommended Federal Participation: 50 years

Cost Sharing

Federal:

Non-Federal:

Total Federal Cost:
Total Non-Federal Cost:

40.00%
60.00%
$ 2,854,720
$4,282,080



Project:

Segment:

Existing/New Project:
Project Mod/No Mod:
Project Length:

Monument Range:
Potential Nearshore Berms:

Seament Desian

Berm Width Extension:
Barm Height:

Equilibrium Toe of Fill

{With Advanced Nourishment):
Foreshore Slope

Nearshore Siope

Initial Fill Volume
{inciuding Advanced Nour.):
Renourishment interval:
Renourishment Volume:

Environmental Impact
Hardground Impactsd:
New Beach Created:

Benefits
Interest Rate:
Total Annual Benefits:

Costs
Effective Date of Pricing:
Initial Fill and Advanced Nour.:

Interest During Construction (IDC):

Each Renourishment Cost:

Renourishments During Proj. Life:

Average Annual Cost:

B/C Ratio:
Net Annual Benefits:
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NED PROJECT SUMMARIES

Broward County, Florida Shore Protection Project
Pompan/Lauderdale-by-the-Sea

Existing

Project Mod

5.2 miles

R-24-53

Yes

+35 feet
9 feet NGVD

+385 feet
1V io20H
1Vo3d0H

+800,000 cubic yards
12 years
+600,000 cubic yards

12.25 acres
22.0 acres

7.825%
§ 1319800

5/16/05
$8,628,300
$199,200
$2,238,900
4

$810,600

1.6
$ 508,000

Recommended Federal Participation: 50 years

Federal:

Non-Federal:

Total Federal Cost:
Total Non-Federal Cost:

84.30%
35.70%

$ 5547087
$3,080,303
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NED PROJECT SUMMARIES
Project: Broward County, Florida Shore Protection Project
Segment: Fort Lauderdale
Existing/New Project: New Project
Project Mod/No Mod: No mod
Project Length: 4 miles
Monument Range: R-53-74
Potential Nearshore Berms: No
Segment Design
Berm Width Extension: 25
Berm Height: 9 feet NGVD
Equilibrium Toe of Fill
(With Advanced Nourishment): 500 feet
Foreshore Slope 1Vio10H
Nearshore Siope 1Vio30H
Initial Fill Volume
{Including Advanced Nour.): 792,108 cubic yards
Renourishment interval: 6 years
Renourishment Volume: 355,084 cubic yards
Environmental impact
Hardground Impacted: 8.1 acres
New Beach Created: 12.1 acres
Benefits
Interest Rate: 7.625 %
Total Annual Benefits: $ 2,055,200
Costs
Effective Date of Pricing: 5/16/95
Initial Fill and Advanced Nour.: $11,888,600
Interest During Construction {IDC): $228,700
Each Renourishment Cost: $5,522,900
Renourishments During Proj. Life: ]
Average Annual Cost: $1,683,400
B/C Ratio: . 1.2
Net Annual Benefits: $ 371,800
Recommended Federal Participation: 50 years
Cost Sharing
Federal: 55.90%
Non-Federal: 44.10%
Total Federal Cost: § 6,644,809

Totat Non-Federal Cost: $5,241,991



Project:

Segment:

Existing/New Project:
Project Mod/No Mod:
Project Length:

Monument Range:
Potential Nearshore Berms:

Seagment Desian

Berm Width Extension:
Berm Height:

Equilibrium Toe of Fill
{With Advanced Nourishment):
Foreshore Siope

Nearshore Slope

Initial Fill Volume
{Including Advanced Nour.):
Renourishment Interval:
Renourishment Volume:

Environmental impact
Hardground impacted:
New Beach Created:

Benefits
Interest Rate:
Total Annual Benefits:

Costs
Effective Date of Pricing:
Initial Fill and Advanced Nour.:

Interest During Construction (IDC):

Each Renourishment Cost:

Renourishments During Proj. Life:

Average Annual Cost:

B/C Ratio:
Net Annual Benefits:
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NED PROJECT SUMMARIES

Broward County, Florida Shore Protection Project
J.U. Lioyd

Existing

Project Mod

2.3 miles

R-86-68

Yes

0 feet

8 years

7.625 %

Recommended Federal Participation: 50 years

Federal:

Non-Federal:

Total Federal Cost:
Total Non-Federal Cost:



Project:

Segment:

Existing/New Project:
Project Mod/No Mod:
Project Length:

Monument Range:
Potential Nearshore Berms:

Segment Design

Berm Width Extension:
Berm Height:

Equilibrium Toe of Fill

(With Advanced Nourishment):
Foreshore Slope

Nearshore Slope

Initia! Fill Volume

(including Advanced Nour.):
Renourishment interval:
Renourishment Volume:

Environments| Impact
Hardground Impacted:
New Beach Created:

Benefits
Interost Rate:
Total Annual Benefits:

Costs

Effective Date of Pricing:

Initial Fill and Advanced Nour.:
Interest During Construction {IDC):
Each Renourishment Cost:
Renourishments During Proj. Life:
Average Annual Cost:

B/C Ratio:
Net Annual Benefits:
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NED PROJECT SUMMARIES

Broward County, Fiorida Shore Protection Project
Hollywood/Hallandsale

Existing

Project Mod

4 miles

R-101-108

Yes

+50 feet
7 feet NGVD

+230 feet
1Vto1s5H
1Vic40H

+720,000 cy
8 years
+720,000

0 acres
31.8 acres

7.625 %
$ 992,000

5/16/85
$3,567,400
$68,700
$3,800,200
8
$805,300

1.2
$ 186,700

Recommended Federal Participation: 50 years

Federal:

Non-Federal:

Total Federal Cost:
Total Non-Federal Cost:

82.50%
37.50%

$ 2229825
$1,337,775
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NED PROJECT SUMMARIES
Project: Dade County, Florida Shore Protection Project
Segment: Golden Beach
Existing/New Project: New Project
Project Mod/No Mod: No mod
Project Length: 1.2 miles
Monumaent Range: R-1-7
Potential Nearshore Berms: Yes
Seament Design
Berm Width Extension: 100 feet
Berm Height: 8.2 feet NGVD
Equilibrium Toe of Fill
{With Advanced Nourishment): 832 feet
Foreshore Slope 1Vio10H
Nearshore Slope 1Vto 30 H
Initial Fill Volume
{including Advanced Nour.): 534,600 cubic yards
Renourishment interval: 6 years
Renourishment Volume: 223,580 cubic yards
Environmentai impact
Hardground Impacted: 5.25 acres
New Beach Created: 14.5 acres
Benefits
interest Rate: 7.625%
Total Annual Benefits: $ 3,683,300
Costs
Effective Date of Pricing: 5/16/95
Initial Fill and Advanced Nour.: $14,173,500
interest During Construction {iDC): $272,700
Each Renourishment Cost: $5,521,100
Renourishments During Proj. Life: 8
Average Annual Cost: $1,886,800
B/C Ratio: 20
Net Annual Banefits: $ 1,796,500

Recommended Federal Participation: 50 years

Federal: 65.00%
Non-Federal: 35.00%
Totai Federal Cost: $ 8212775
Total Non-Federal Cost: $4,960,725
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NED PROJECT SUMMARIES
Project: Dade County, Florida Shore Protection Project
Segment: Sunny isles
Existing/New Project: Existing
Project Mod/No Mod: Project Mod
Project Length: 2.65 miles
Monument Range: R-7-20
Potential Nearshore Berms: Yes
Segment Desian
Berm Width Extension: +20 feet
Berm Height: 8.2 feet NGVD
Equilibrium Toe of Fill
(With Advanced Nourishment): +200 feet
Foreshore Slope 1Vio10H
Nearshore Slope 1Vio30H
initial Fill Voiume
{including Advanced Nour.): +148,700 cubic yards
Renourishment Intervai: 10 years
Renourishment Volume: +1486,700 cubic yards
Ei
Hardground Impacted: 0 acres
New Beach Created: 8.4 acres
Denefits
interest Rate: 7.625%
Total Annual Benefits: $ 345,800
Costs
Effective Date of Pricing: 5/16/85
Initial Fill and Advanced Nour.: $2,200,000
interest During Construction (1DC): $42,300
Each Renourishment Cost: $2,200,000
Renourishments During Proj. Life: 5
Average Annual Cost: $330,000
B/C Ratio: 1.05
Net Annual Benefits: $ 15,800

Recommended Federal Participation: 50 years

Federal:

Non-Federal:

Total Federal Cost:
Total Non-Federal Cost:

38.30%
68.70%
$ 842,800
$1,357,400



27

NED PROJECT SUMMARIES
Project: Dade County, Florida Shore Protection Project
Segment: Bal Harbour/Surfside/Miami Beach
Existing/New Project: Existing
Project Mod/No Mod; No Mod
Project Length: 9.3 miles
Monument Rangs: R-27-74
Potential Nearshore Berms: Yes
Seament Desian
Berm Width Extension: 0 feet
Berm Helght:
Equilibrium Toe of Fill
{With Advanced Nourishment):
Foreshore Slope
Nearshore Slope
initia! Fill Volume
{including Advanced Nour.):
Renourishment interval: 3 years
Renourishment Volume:
Environmental impact
Hardground impacted: 0
New Beach Created: [
Benefits
Interest Rate: 7.625 %

Total Annual Benefits:

Costs

Effective Date of Pricing:

Initial Fill and Advanced Nour.:
interest During Construction (IDC):
Each Renourishment Cost:
Renourishments During Proj. Life:
Average Annual Cost:

B/C Ratio:
Net Annual Benefits:
Recommended Federal Participation: 50 years

Federal:

Non-Federal:

Total Federal Cost:
Total Non-Federal Cost:
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NED PROJECT SUMMARIES
Project: Dade County, Florida Shore Protection Project
Segment: Key Biscayne
Existing/New Project: Existing
Project Mod/No Mod: Project Mod
Project Length: 2.3 miles
Monument Range: R-101-113
Potential Nearshore Berms: No
Seament Design
Berm Width Extension: +10 feet
Berm Height: 8.2 feet NGVD
Foreshore Slope 1Vio10H
Nearshore Slope 1Vto30H
Initial Fill Volume
{including Advanced Nour.): +106,880 cubic yards
Renourishment Intervai: 7 years
Renourishment Volume: +106,680 cubic yards
Environmental impact
Hardground impacted: 0 acres
New Beach Created: 2.8 acres
Benefits
interest Rate: 7.625%
Total Annual Benefits: $ 65,700
Costs
Effective Date of Pricing: 5/16/95
initial Fill and Advanced Nour.: $330,000
interest During Construction (IDC): $6,350
Each Renourishment Cost: $330,000
Renourishments During Proj. Life: 7
Total Project Cost: . $2,640,000
Average Annual Cost: $63,700
B/C Ratio: 1.03
Net Annual Benefits: $ 2,000

Recommended Federal Participation: 50 years

Federal:

Non-Federal:

Total Federal Cost:
Total Non-Federal Cost:

48.9%

51.1%
$ 1,290,980
$1,349,040
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COAST OF FLORIDA EROSION AND STORM EFFECTS STUDY
REGION III - PALM BEACH, BROWARD AND DADE COUNTIES, FLORIDA
FEASIBILITY REPORT

INTRODUCTION

1. This report summarizes a cooperative cost shared
feasibility study on the beach erosion and storm damage
problems of the Atlantic Ocean shoreline of the lower
southeast coast of Florida, including Palm Beach, Broward
and Dade Counties. Included in this report are the results
of planning, engineering, environmental, economic and real
estate studies of the area and its shoreline erosion
problems; and recommendations for modifications of the
existing beach erosion control and shore protection
projects.

8tudy Authority

2. This study is being conducted in response to Section
104, of Public Law (PL) 98-360, dated July 16, 1984, and a
resolution dated August 8, 1984, by the Committee on Public
Works and Transportation, of the U.S. House of
Representatives which provide for the following:

3. Section 104, PL 98-360. "The Secretary of the Army,
acting through the Chief of Engineers, is authorized to
review, in cooperation with the State of Florida, its
political subdivision, agencies and instrumentalities
thereof, all previous published reports of the Chief of
Engineers pertaining to shoreline erosion on the entire
coast of Florida with a view to determining whether any
modifications of the recommendations contained therein are
advisable at this time, with particular reference to devel-
oping a comprehensive body of knowledge, information, and
data on coastal area changes and processes."

4. House Resolutjon. "Resolved by the Committee on Public
Works and Transportation of the House of Representatives,

United States, that the Secretary of the Army, acting
through the Chief of Engineers, in accordance with the
provisions of Section 110 of the River and Harbor Act of
1962, is hereby authorized to study, in cooperation with the
State of Florida, its political subdivision and agencies and
instrumentalities thereof, the entire coast of Florida,
including a determination of whether any modifications of
the recommendations contained in previously published
reports of the Chief of Engineers pertaining to shoreline
erosion on the coast of Florida are advisable, and also
including the development of a comprehensive body of
knowledge, information, and data on coastal area changes and
processes for such entire coast."
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Purpose and Scope

5. The Federal interest is to reduce : deral expenditures
by more efficiently managing the construction, operation and
maintenance of Federal shore protection projects and new
projects in Florida. The national interest in the study is
founded in the existence of over 90 Federal navigation
projects and 21 authorized Federal shore protection
projects. The navigation projects include all major Florida
ports, including 11 deepwater ports, 30 inlets and passes,
and over 2,000 miles of navigation channels. Operation and
maintenance of the navigation channels for these projects is
in excess of $32 million annually. The 21 shore protection
projects provide for restoration of 145 miles of shoreline.
To date, 73 miles of these projects have been constructed at
a cost exceeding $245 million. The Federal share of this
cost exceeds $130 million.

6. The state of Florida’s interests in the study stem from
the state desire to eliminate or reduce the threat of
erosion to both developed and undeveloped shorelines. The
state program is based on a threefold approach. The first
is to participate in the restoration of eroded beaches by
funding up to 75 percent of the non-Federal costs for shore
protection projects. The second is to regulate unwise
development or encroachment of development along the
shoreline seaward of the zone of impact from a 100-year
storm event. The third is to purchase undeveloped coastal
lands for preservation of the natural resources.

7. The coastal processes and natural resources along
Florida’s Gulf and Atlantic shoreline are being investigated
on a regional basis, instead of a conventional project by
project basis. It is expected that by developing/creating
regional projects, considerable savings can be realized in
the construction and maintenance of existing Federal
projects, both for storm damage reduction and navigation.
Considerable advances in computer technology within the last
decade have resulted in the development of new coastal
numerical modeling applications and geographic information
systems (GIS). This new technology was utilized in this
study. The comprehensive body of knowledge, information and
data used has been collected and stored in the GIS database.

8. To effectively manage and support such a comprehensive
and extensive study, Florida was d&ivided into five coastal
regions based on distinct differences between the areas,
such as wave climate, coastal processes, and beach
characteristics. The regions are as follows: Region I -
panhandle; Region II - peninsular gulf coast to the northern
extent of the Keys; Region III - southern east coast; Region
IV - central east coast; and Region V - northern east coast
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(Figure 1). Separate feasibility studies will be conducted,
and reports prepared, for each region.

9. The first region studied and the focus of this
Feasibility Report is Region III. This region includes Dade
County from the southern end of Key Biscayne northward
through Broward County up to and including Jupiter Inlet in
northern Palm Beach County. This region was identified as
the first region for study since it is the most densely
populated coastal region in Florida.

190. Florida’s 1990 population totaled 12,237,000 of which
5,668,000 or 44 percent live within 10 miles of the coast.
Over 31 percent of Florida’s population lives in these three
counties. Eastern Florida has and will dominate population
trends in the southern United States. Florida’s population
increased by 152 percent between 1960 and 1988. 1It’s
population is projected to increase by 226 percent by the
year 2010. Dade, Broward, and Palm Beach counties are the
three leading counties in the southeastern U.S. in
population changes. It is expected that by the year 2010,
Dade and Broward Counties will average 1,227 persons per
square mile. Region III has the largest local, state and
Federal investment in shore protection. Within the 87.9
miles of Region III shoreline (90.6 miles including inlet
widths) there are 58 miles of initial beach restoration and
85 miles of periodic nourishment authorized as part of
Federal shore protection projects. The Federal Government,
in cooperation with the State of Florida and the project
sponsors, has constructed approximately 33.4 miles of
protective and recreational beach projects in Region IIIX
through September, 1993.

11. This document summarizes an assessment of erosion and
storm effects on the shoreline of Region III. These studies
and investigations have been undertaken as a cooperative
effort between the U.S. Army Corps of Engineers (USACE) and
the State of Florida Department of Environmental Protection
(DEP), formerly the Florida Department of Natural Resources
(DNR), the study sponsor.

The Report and Study Process

12. This report presents sufficient technical and economic
analyses, environmental coordination and plan formulation to
support the recommended project modifications located at the
end of the main text. Included within this report are
discussion of all existing Federal and non-Federal shore
protection and navigation projects within Region I1I, plan
formulation rationale and process, impact assessment of
alternative plans, analyses of alternative plans,
recommended project modification, implementation
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requirements (Federal and non-Federal), coastal engineering
and geotechnical analyses.

13. The main report is a general presentation giving the
results of the feasibility study for beach erosion and storm
damage problems of the Atlantic ocean shoreline of the lower
southeast coast of Florida, including Palm Beach, Broward
and Dade Counties. It is the basic document presenting a
broad view of the overall study and provides a generalized
description and discussion of plan components and their
functions and interaction. The main report will be
submitted to Congress in compliance with the committee
resolution authorizing the study.

14. The main text includes a draft Environmental Impact
Statement (DEIS) which will be circulated under policies and
procedures established for coordinating civil works
activities pursuant to the requirements of the Office of
Management and Budget’s (OMB) Circular A-95 and the Fish and
Wildlife Coordination Act. The DEIS is an interim document
subject to revisions, and will become final when it is filed
with the Environmental Protection Agency after review by the
Office of the Chief of Engineers.

15. The eight appendices to the report present supporting
data and details covering the features of the feasibility
study for Region III as follows:

+ Appendix A contains project maps for the existing
Federal navigation and shore protection projects in Region
III.

- Appendix B contains descriptions of prior reports
and corrective actions.

+ Appendix C contains pertinent correspondence
relevant to this study.

- Appendix D contains engineering investigations,
design and cost estimates.

- Appendix E contains geotechnical investigations.

+ Appendix F contains the projects economic costs and
benefits.

- Appendix G contains the real estate gross appraisal.

+ Appendix H contains copies of the existing project
cooperation agreements.

+ Appendix I contains analysis of nearshore berms.
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Study Backgrounad

16. The origins of the Coast of Florida Erosion and Storm
Effects Study (commonly known as the Coast of Florida Study)
can be traced to the University of Florida, Coastal and
Oceanographic Engineering Department. In a letter to
Jacksonville District dated October 24, 1983. The
University transmitted a very general 7-page "Preliminary
Program of Investigation, Coastal Sand Budget of Florida",
and invited the U.S. Army Corps of Engineers to participate
in a related meeting on November 10, 1983. Attendees at
this meeting included representatives from the University of
Florida, the Florida Department of Natural Resources (DNR),
which was latter merged into the Florida Department of
Environmental Protection (DEP), the Florida Shore and Beach
Preservation Association (FSBPA), and the U.S. Army Corps of
Engineers. Corps personnel from the Jacksonville District,
the South Atlantic Division, the Coastal Engineering
Research Center, and the Directorate of Research and
Development in Washington attended.

17. The University of Florida’s proposal discussed at the
November 10, 1983 meeting comprised three elements: (1) data
collection and organization, (2) assessment of data, and (3)
application of results to shoreline problems. The document
also stated that "the ultimate product [of the study] should
enable communities and other agencies to plan and carry out
erosion mitigation measures with greater economy and
effectiveness than is now possible." Anticipated study
roles by various organizations were also outlined. Federal
authorization and funding was briefly mentioned by reference
to the Coast of California Storm and Tidal Waves Study, a
study authorized by the Flood Control Act of 1965.

However, the ways and means of obtaining authority and
funding for the Coast of Florida Study (COFS) were not
clearly defined.

18. In response to considerable Congressional interest in
the study, the Office of the Chief of Engineers met with
various congressional interests and delegations to discuss
possible authorization and funding scenarios. Senator
Claude Pepper was instrumental in obtaining the study
authorization, with support from the Governor and the DNR.
The Director of Civil Works, in a letter dated May 4, 1984,
to the Chairman of the House Committee on Public Works and
Transportation, assured the committee that the study would
be conducted in standard reconnaissance and feasibility
phases to "assure greater local participation in planning
and lead to an improved success rate, namely construction of
projects." Through these efforts, the study authority was
authorized on August 8, 1984.
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19. The federally funded COFS reconnaissance report was
completed in July 1986. The ASA(CW) approved the initiation
of feasibility phase studies for the first region of (FCSA)
study, Region III on August 14, 1987. The Feasibility Cost
Sharing Agreement was signed by the Jacksonville District,
U.S. Army Corps of Engineers and the DNR on June 29, 1988.
The feasibility study was initiated in August 1988,
following receipt of State funds. The cost of the
feasibility study is cost shared on an equal 50~50 basis in
accordance with Section 105 of the 1986 WRDA.

20. This report summarizes the review of all previously
published reports of the Chief of Engineers pertaining to
shoreline erosion within Region III as required by the study
authority, and explores project modifications. The second
purpose of the study was to develop a comprehensive body of
knowledge, information, and data on coastal area changes and
processes. Previously collected data as well as new
specifically collected study data have been incorporated
into the developed COFS GIS database. This information will
be available to interested agencies or individuals through a
central repository operated and maintained by the DEP. The
repository is located at Florida State University (FSU).

FSU is developing a prototype data retrieval link under
contract to the DEP.

8tudy Area and Location

21. Region III consists of the Atlantic Ocean shoreline of
Palm Beach, Broward and Dade Counties, located on Florida’s
lower southeast coast (Figure 1). Palm Beach County is the
northernmost county in Region III, followed by Broward
County and then Dade County at the southern end of the
region. The northern limit of Region III is Jupiter Inlet
and is about 80 miles north of Miami Beach. The
northernmost 1.9 mile section of Palm Beach County north of
Jupiter Inlet will be examined in detail as part of Region
IV efforts, since this reach of beach falls within the St.
Lucie to Jupiter Inlet littoral sediment transport zone.
Within Region III, Palm Beach County has 42.8 miles of
shoreline, Broward County has 23.4 miles and Dade County has
21.7 miles, for a total of about 87.9 miles of Atlantic
Ocean shoreline in Region III. The southern limit of the
Region III study area is the southern tip of Key Biscayne,
the southernmost inhabited coastal barrier island in Dade
County.

22. The study area fronts the Atlantic Ocean and is
composed of a coastal barrier islands separated from the
mainland by various lagoons and bays interconnected by a
system of canals and navigation channels maintained as part
of the Federal Intracoastal Waterway (ICWW) navigation
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project from Jacksonville to Miami, Florida. There are a
total of ten tidal inlets within Region III which connect
the Atlantic Ocean to the inland waters, four of which are
federal navigation projects. The inlets are shown in Figure
1. There are eight engineered inlets, both Federal and non-
Federal, and two unaltered inlets. The engineered inlets
from north to south include Jupiter Inlet, Lake Worth Inlet,
South Lake Worth Inlet or Boynton Inlet, Boca Raton Inlet,
Hillsboro Inlet, Port Everglades, Bakers Haulover Inlet and
Government Cut. The natural inlets are Norris Cut which
separates Fisher Island and Virginia Key and Bear Cut which
separates Virginia Key and Key Biscayne. The inlets are
discussed in greater detail later in this report and in
Appendix D (Engineering Appendix).

EXISTING FEDERAL PROJECTS

23. Federal civil works water resource development projects
within the Region III shoreline include seven beach erosion
control, shore protection and hurricane protection type
projects and five navigation projects. Three of the federal
navigation projects are deep draft ports. Approximately
33.4 miles of shoreline in Region III have been nourished by
placement of 28,648,000 cubic yards of sand at a total cost
of $144,454,000, with a Federal contribution of $74,682,000.
Approximately 110 miles of federal navigation channels have
been constructed, with a total first cost plus operation and
maintenance cost of $174,509,000. Project maps for these
projects are included in Appendix A. A description of the
Federal projects are included in the following paragraphs
and in the Engineering Appendix (Appendix D). Table 1
summarizes project data for all Federal storm damage
reduction, shore protection and beach erosion control
projects in Region III. PCA’s associated with these
projects are provided in Appendix H. Table 2 summarizes
project data for the Federal navigatior projects.

Palm Beach County Authorized Shore Protection Projects

24. There are two beach erosion control projects authorized
for Palm Beach County. The segment of Palm Beach County
from Lake Worth Inlet to South Lake Worth Inlet was
authorized in 1958. The segment from the Martin County Line
to Lake Worth Inlet and from South Lake Worth Inlet to
Broward County Line was authorized in 1962. Palm Beach
County is the non-Federal sponsor for each of the primary
authorized projects; the Cities of Delray Beach and Boca
Raton are sponsors for their respective project segments.

25. Lake Worth Inlet to South Lake Worth Inlet. The beach

erosion control project for Lake Worth Inlet to South Lake
Worth Inlet, or Palm Beach Island, was authorized in 1958 by
PL 85-500. The project, described in House Document (HD)
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TABLE 1
SUMMARY DATA

REGION 1I1I FEDERAL SHORE PROTECTION PROJECTS
(shit)
Amoumt of Cost to Date
Fill Piaced
Project Year Length to Date
Name Authorized | (miles) (1000)cy) Federal Non- Total
(1000XS) Federal (1000)($)
(1000)(S)
Palm Beach County 1958 15.6 None 648 1,132 1,780
Lake Worth Inlet
(LWI) to South Lake
Worth Inlet (SLW) '
PBC-Martin County 1962 12.8° 4,949 ¢ 8,100 8,000 16,100
Line to LW1 and
SLWI to Broward
County Line ?
Broward County 1965 89 7.562° 19,100 ¢ 19,600 38,700
Dade County 1968 7 13.0 15,226 44,000 38,900 82,900
Virginia Key and Key 1962 37 490 1,700 ° 826 2.526
Biscayne !
Key Biscayne 1985 2.4 421 " 1,100 1,300 2,400
Bill Baggs Cape 1967 N/A B None 34 14 48
FloridaState | | | e
Recreation Arca 28,648 74,682 69,772 144,454
38 project nclides construction and operation of a sand transier pﬂm R LW, Costs shown are for e constnuction and

operation and maincnance of the sand transfer plant only.
? This project inchides operation and maimenance of the existing sand transfer plant at SLWI following initial improvement of
the project beach. To date, there has been no Federal participation in the sand iransfer plamt featurc of this project.

* The project is authorized for 12.8 miles of initial beach fill with nourishment of these shores and other ¢roding shores

throughoul the county as nezded.

* The Boca Raton segment of this project has had 875.000 cy plsced and the Delray Beach segment has had 4.074,000 cy

placed.

* Segment 11 of this project has had 2,780,000 cy placed and Segment Il bas had 4,782,000 cy placed.
& This amount includes $26,884 for Federal operation and maintenance costs through Oct 1993.
? This project was modified by the Water Resources Development Act (WRDA) of 1974, the Supplemental Appropriations Act

of 1985 and WRDA of 1986.

' This project includes Federal participation in the cost of deferred construction of groins when experience indicated their

justification.

* This amount includes $1,022 Federal operation
ization includes

¥ This project

protection for the reveiment at the Cape Florida Lighthouse.
" This amount (421,000 cy) represents the beach fill quantity. The sione quantities for the terminal groin construction are as
follows: 1,473 tons bedding stone: 1,796 tons core sione: 4,714 tons armor vione and 933 tons (o2 protection stonc.

2 This project provides for & 283 foot stone revetment.

" The stone for

of the

and maintenance costs through 30 September 1979.
of a terminal groin at the southern limit of the beach fill and additional toe

are as follows: 1,150 tons filier and bedding stone and 620 tons armor

stone. These quantities do not include the stone that was salvaged from prior corrective action performed by non-Federal interests

a1 the lighthouse.
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TABLE 2
SUMMARY DATA FOR REGION ill FEDERAL NAVIGATION PROJECTS

cAotiocJous wrkvegiiwkl Year of
Chasncl  Channel Tonnage Completion
Earliest Leagth ~ Width (1989) 2/ Costto Date 1/ Of lnitial
Authorization Miles Feet 1993 1992 Consirucion
Palm Beach Harbor July 3,1930 1.6 300-400 2,519,000 $21.020,925 1967
(Lake Worth Inlet) 2816000
Port Everglades Harbor July3,1990 16 300-500 14,584,200 $56,174377 1984
16,297,000
Bakers Haulover Inlet July 14, 1960 1.0 100-200 Usknown 3428923 1964
Miami Harbor July 3, 1930 153 200-500 4492400 $38.925,199 1975
(Government Cut) 6,696,000
Intracoastal Waterway  January 21,1927 370 125 536,400 $57.959482 1965
(Miami 10 Jacksonville) 1,029,000
Total Cost through Sept 1992 = $174.508,906

Total Tonnage for 1969 = 22232500 tons

Total Toanage for 1993 = 26,838,000 tons
1/ Total first cost plus operation and costs both Federal and Non-Federa!.

2/ First number listed is tonnage for 1989. The d ber listed is ge for 1993. Tonn:
increased 21 percent from 1989 to 1993.
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342/85/2, provides for Federal participation in the cost of
initial restoration and periodic nourishment of 15.6 miles
of shoreline on Palm Beach Island and the construction and
operation of a sand transfer plant at Lake Worth Inlet. The
project is authorized for non-Federal construction with
subsequent Federal reimbursement. Project construction to
date has been limited to construction and operation of the
sand transfer plant at Lake Worth -Inlet. The sand transfer
plant was completed by non-Federal interests in 1958 at a
cost of $577,000. The Federal share was $111,000 (19.3
percent). The total cost of plant operation through 1963
was $842,000. The Federal share was $176,000 (20.9
percent). Federal participation in the operation and
maintenance costs of the sand transfer plant expired on 30
June 1968. The operation and maintenance of the sand
transfer plant since 1968 has been a non-Federal
responsibility. This beach erosion control project is
currently inactive.

26.

. The beach erosion
control project for Martin County Line to Lake Worth Inlet
and from South Lake Worth Inlet to Broward County Line, was
authorized in 1962 by the River and Harbor Act of 1962 (PL
87-874). The project, described in HD 164/87/1, provides
for Federal participation in the cost of initial improvement
at four different locations totaling approximately 12.8
miles outside of Palm Beach Island; nourishment of those and
other eroding shores as needed throughout the county and
operation and maintenance costs of the existing sand
transfer plant at South Lake Worth Inlet following initial
improvement of the project beach. The project is authorized
for non-Federal construction with subsequent Federal
reimbursement.

27. Construction has been limited to initial beach fill and
periodic nourishment for a 2.65 mile segment at Delray Beach
in August 1973; to initial construction of a 1.45 mile
segment at Boca Raton in August 1988; and to initial
construction of a 1.5 mile beach at Jupiter/Carlin in May,
1995. All were constructed by non-Federal interests with
subsequent Federal reimbursement. Federal reimbursement at
Jupiter/Carlin is pending. The Delray Beach segment was
renourished in 1979, 1984 and 1992 by non-Federal interests
with subsequent Federal reimbursement. Total construction
costs to date for the Boca Raton segment are $3.5 million
($1.7 million Federal share and $1.8 million non-Federal
.share). Total construction costs (initial fill and periodic
" nourishment) for the Delray Beach segment are $12.6 million
($6.4 million Federal share and $6.2 million non-Federal
share). Actual construction costs for Jupiter/Carlin and
the federal share are awaiting the results of an audit. To
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date, there has been no Federal participation in the
operation and maintenance costs of the sand transfer plant
at South Lake Worth Inlet.

28. The Jupiter/Carlin and Ocean Ridge segments are
included in the 1962 authorization. The Ocean Ridge segment
consists of 1.5 miles of initial beach fill and periodic
nourishment as needed. Preconstruction, engineering and
design is being accomplished by Palm Beach County. Initial
construction of the Jupiter/Carlin segment was completed in
April/May 1995. The Ocean Ridge segment is presently in
pre~construction engineering and design.

29. A study to review the Federal interest in the 1958 and
1962 authorized projects was completed in 1987 and is
presented in the General Design Memorandum (GDM) for Palm
Beach County (USACE, 1987). The purpose of the study was to
reformulate the project with current laws and regulations.
The GDM recommendations differ from the original
authorizations in that the total length of beach fill was
reduced from 27.6 miles to 23.7 miles and overall Federal
participation increased from 4.35 percent to 39.7 percent.

Broward County Authorized Shore Protection Projects

30. The Broward County and Hillsboro Inlet project,
described in HD 91/89/1, was authorized by the River and
Harbor Act of 1965 (PL 89-298). The authorization combines
beach erosion control, including periodic nourishment, for
8.9 miles of shoreline in Broward County and navigation
improvement at Hillsboro Inlet. Three separable project
segments were identified in the authorizing document: I)
the north Broward County line to Hillsboro Inlet, II)
Hillsboro Inlet to Port Everglades Inlet and III) Port
Everglades Inlet to the south county line. The navigation
features provide for a channel 8 feet deep and 100 feet wide
from the ICWW to a point 1,500 feet oceanward in Hillsboro
Inlet, thence 10 feet deep and 150 feet wide to deep water
in the Atlantic Ocean; jetties on the north and south sides
of the ocean entrance; and a permanently based floating
dredge to maintain the navigation channel and transfer sand
across the inlet with the provision that the dredge be
replaced by a trestle-mounted sand transfer plant if the
dredge proves to be unsatisfactory. The project is
authorized for non-Federal construction with subsequent
Federal reimbursement. Broward County is the non-Federal
project sponsor.

31. Segment I (Deerfield Beach) has not been constructed.
The county initially completed a 3.2 mile project segment at
Pompano Beach (Segment II) in 1970. In 1983 the project
shoreline was expanded to 5.3 miles to include Lauderdale-
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by-the-Sea. The county initially constructed a 1.5 mile
beach segment at J.U. Lloyd Park in 1976 (Segment III) and
5.2 miles of beach at Hollywood and Hallandale (the
remainder of Segment III) in 1979. The county completed the
first nourishment of J.U. Lloyd Park in 1989 and the first
nourishment of Hollywood and Hallandale in 1991i. All work
was performed by the county with subsequent Federal
reimbursement. Total construction costs to date for Segment
II are $11.8 million ($5.7 million Federal share and $6.1
million non-Federal share). Total construction costs for
Segment III are $26.9 million ($13.4 million Federal share
and $13.5 million non-Federal share). 1In addition, Federal
operation and maintenance costs through 1993 are $26,884.

32. A re-evaluation study was completed for Segments II and
III in April 1994 and October 1990, respectively, under the
authority of Section 156 of WRDA of 1976 (PL 94-587), as
amended by Section 934 of WRDA of 1986 (PL 99-662). Under
this authority, the Assistant Secretary of the Army for
Ccivil Works (ASA(CW)), acting through the Chief of
Engineers, was granted discretionary authority to extend
Federal participation to the fiftieth year after the date of
initial construction of a project. Broward County requested
the re-evaluation study be conducted for Segments II and III
in September 1990 and February 1988, respectively. In
September 1992, the ASA(CW) approved extension of Federal
participation in Segment III. A decision by the ASA(CW) on
the Section 934 report recommendations for Segment II is
pending.

Dade County Authorized S8hore Protection Projects

33. There are four authorized shore protection projects in
Dade County: 1) the Dade County Beach Erosion Control and
Hurricane Protection Project, 2) the Virginia Key and Key
Biscayne Beach Erosion Control Project, 3) the Key Biscayne
section 103 project and 4) the Bill Baggs Cape Florida State
Recreation Area Shore Protection Project. These projects
are discussed below.

34. Dade County Beach FErosion Control and Hurricane
Protection Project. The Dade County Beach Erosion Control
and Hurricane Protection Project, described in HD 335/90/2,
was authorized by the Flood Control Act (FCA) of 1968 (PL
90-483) and modified by the WRDA of 1974 (PL 93-251), the
Supplemental Appropriations Act of 1985 and WRDA of 1986 (PL
99-662). Shore protection improvements authorized by the
FCA of 1968 provide for 1) beach fill along 1.2 miles of
shoreline at Haulover Beach Park, 2) combined beach erosion
control and hurricane surge protection fill for 9.3 miles of
shoreline between Government Cut and Bakers Haulover Inlet,
3) Federal participation in periodic nourishment of both of
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the above reaches for the first ten years of project life
and 4) credit to non-Federal interests for the pre-project
costs of construction for beach fills and groin previously
provided by them at Bal Harbour and Haulover Beach Park.

35. Due to advanced erosion, Bal Harbour Village officials
completed construction of their 0.85 mile project reach in
July 1975. This construction included extension of the
south jetty at Bakers Haulover Inlet. Congressional
authorization for reimbursement of the Federal share of
initial construction costs at Bal Harbour is provided by the
Water Resources Development Act of 1974.

36. Construction of the remainder of the Dade County
project was initiated in 1977. The first of five contracts
was completed August 1978, the second was completed August
1979, the third was completed October 1980, the fourth
contract was completed December 1981 and the last contract
was completed January 1982.

37. The first Addendum to the Dade County Beach Erosion
Control and Hurricane Protection Project GDM was completed
in 1981. This addendum recommended raising and sand
tightening the north jetty at Government Cut in order to
eliminate excessive loss of beach fill material from the
project shoreline north of the inlet. These jetty
modifications (raising, widening and sand tightening) were
completed in 1983,

38. The second Addendum to the Dade County Beach Erosion
Control and Hurricane Protection Project GDM was completed
in 1984. This addendum was prepared to delineate the work
necessary for the first nourishment of the Dade County Beach
Erosion Control Project, which included rehabilitation of
the north jetty at Bakers Haulover Inlet and extending it
about 325 feet. These jetty modifications were completed in
1986. The first nourishment of the Dade County project took
place between 1987 and 1990. The majority of the project
shoreline was renourished in 1987 and the Bal Harbour
segment was renourished in 1990.

39. A subsequent study of the shoreline along the northern
part of Dade county (Sunny Isles), completed in 1982,
recommended restoration of a protective beach along 2.5
miles of shoreline north of Haulover Beach Park with
periodic nourishment as needed. The recommended plan also
provided for extension of the period of Federal
participation in the cost of nourishing the existing Dade
County project from ten years to the life of the project.
These modifications to the project were authorized by the
Supplemental Appropriations Act of 1985 and the WRDA of
1986. Initial construction of the Sunny Isles project was
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completed in 1989. In 1990, additional material was placed
at Sunny Isles in conjunction with the Bal Harbour
renourishment, discussed above. In 1991, beach quality
material from maintenance dredging of the ICWW was placed on
the Sunny Isles shoreline.

40. Total construction costs to date, including initial
beach fill and periodic nourishments and jetty modifications
and rehabilitations for Government Cut and Bakers Haulover
Inlet, as discussed above, for the Dade County Beach Erosion
control and Hurricane Protection Project are $82.9 million.
The Federal share of these costs is $44.0 million and the
non-Federal share is $38.9 million.

41. Hurricane Andrew in August 1992 eroded approximately
475,000 cubic yards of sand from the Dade County project
shoreline. Under the authority of PL 84~99, the project is
being restored to pre-storm dimensions at Federal expense
under two separate contracts (Sunny Isles and Surfside).
These contracts are scheduled for completion during 1995 and
1996.

42. Virginia Key and Key Biscayne Beach Erosion Control
Project. The Virginia Key and Key Biscayne Beach Erosion

Control Project, described in HD 561/87/2, was authorized .by
the River and Harbor Act of 1962 (PL 87-874). This
authorization provided for Federal participation in the cost
of periodic nourishment of 1.8 miles of shoreline on
Virginia Key and 1.9 miles of shoreline on Key Biscayne for
an initial period of ten years and in the cost of deferred
construction of groins when experience indicated their
justification. Construction was completed in 1969 when
approximately 160,000 cubic yards of material was placed on
Virginia Key and 130,000 cubic yards of material was placed
on Key Biscayne. At the time of project construction, it
was determined that approximately 2,000 feet of shoreline
located in central Crandon Park on Key Biscayne did not
require beach fill as the existing natural beach  width in
that area approximated the proposed design beach both north
and south of this segment. The presence of a large shoal
located approximately 650 feet offshore of this area
sheltered the beach from wave action thereby allowing for
accretion of material at the beach on the leeward side of
the shoal. :

43. In 1972, the beach at Virginia Key was renourished with
100,000 cubic yards of material dredged for navigation
improvements at Government Cut. Thirteen groins were also
constructed at that time. Total cost for the Virginia Key
and Key Biscayne, Florida Beach Erosion Control Project are
$2.5 million ($1.7 million Federal share and $826,000 non-
Federal share). In addition, Federal operation and
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maintenance costs through 30 September 1979 were $1,022.
The project was deauthorized in January 1, 1990 in
accordance with Section 1001 of the 1986 WRDA

44. Key Biscayne Beach Erosion Control Project. The Key
Biscayne Beach Erosion Control Project was authorized by the
Chief of Engineers under the provisions of Section 103 of
the 1962 Rivers and Harbor Act in August 1985. It provided
for initial beach fill and periodic renourishment of the
southern 2.4 miles of shoreline at Key Biscayne between the
southern boundary of Crandon Park and the Cape Florida
Lighthouse, excluding a 1,600 foot shoreline segment within
Bill Baggs Cape Florida State Park. The 1,600 foot reach
received no £ill due to natural accretion in the area and
extensive seagrass beds directly offshore. Also included in
the authorized project was construction of a terminal groin
at the southern limit of the initial fill, with additional
rock to be placed as subtidal habitat and additional toe
protection for the revetment at the Cape Florida Lighthouse.
Construction of the beach fill and groin was completed in
1987 at a total cost of $2,400,000 ($1,100,000 Federal share
and $1,300,000 non-Federal share). Of this total amount,
the terminal groin cost was $743,000 ($520,000 Federal share
and $223,000 non-Federal share) and the beach fill cost was
$1,700,000 ($574,000 Federal share and $1,100,000 non-
Federal share).

45. In August 1992, Hurricane Andrew displaced
approximately 390 tons of armor stone and 280 tons of
foundation stone from the terminal groin. Under the
authority of PL 84-99, the groin has been rehabilitated at
Federal expense. This work was completed in August 1994 at
a total project cost, including planning, preconstruction,
engineering, design and construction, of $84,500.

46. Bill Baggs Cape Florida State Recreation Area. Bill

Baggs Cape Florida State Recreation Area (formerly called
the Cape Florida State Park) is a fully developed recreation
area which occupies the southerly 1.2 miles of Key Biscayne.
In 1966, state park officials requested an investigation
under small projects authority to determine remedial
measures needed to stop shoreline recession due to ambient
erosion and to prevent undermining and storm damage to the
historic lighthouse at the southerly end of Key Biscayne.
The study was subsequently completed and the Cape Florida
State Park Beach Erosion Control Project was approved on 21
June 1967 by the Chief of Engineers under the provisions of
Section 103 of PL 87-874. The authority provided for
Federal participation in the initial construction costs of a
283 foot stone revetment. Under existing law, Federal
participation is limited to initial construction of the
structure. Non-Federal interests are required to maintain
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the revetment. The revetment was completed in 1968 at a
total construction cost of $48,000 ($34,000 Federal share
and $14,000 non-Federal share).

47. In August 1992, Hurricane Andrew partially damaged the
revetment protecting the Cape Florida Lighthouse. Under the
authority of PL 84-99, the revetment has been rehabilitated
at Federal expense. This work was completed in December
1993 at a total project cost, including planning,
preconstruction, engineering, design and construction, of
$72,000

48. The estimated cost of the remaining nourishment of the
previously restored beaches in Region III for the remaining
economic life of each Federal shore protection project is
shown in Table 3. The year of expiration of Federal
participation in each project is also listed. One new start
project segment, Jupiter/Carlin, was approved for
construction in 1995, and is shown in Table 4. Federal
participation in this project segment is limited to 10 years
following completion of construction. Two project segments
are in preconstruction, engineering and design, and are
listed in Table 5. Authorized projects which have not been
funded for construction are listed in Table 6. These
projects total $571 million in construction costs. One
shore protection project in Region III, the Virginia Key/Key
Biscayne project, has been completed, and was deauthorized
under the provisions of the 1986 Water Resources Development
Act, as shown in Table 7.

Authorized Federal Navigation Projects

49. There are five authorized Federal navigation projects
within Region III. Project maps for these Federal projects
are included in Appendix A. A summary of these Federal
projects are included in the following paragraphs. A
detailed description of the projects is contained in the
Engineering Appendix (Appendix D). Figure 2 provides the
location of the Federal navigation projects as well as the
three non-Federal navigation projects which are located in
Region III. Table 2 summarized pertinent data for the
Federal navigation projects.

$0. Bakers Haulover Inlet. Bakers Haulover Inlet connects
the upper end of Biscayne Bay and the Intracoastal Waterway
with the Atlantic Ocean. It is located about 9 miles north
of the entrance to Miami Harbor and is used primarily by
recreational craft. The project provides for jetties north
and south of the entrance channel, to help maintain the
project depth in the entrance channel and reduce maintenance
costs. It also provides for dredging, when necessary, a
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TABLE 3
CONTINUING CONSTRUCTION PROJECTS

Remaining
Year Project Costs

Project Expiration (Oct 1993)
Palm Beach County, FL (62) 2023 $20,556,000

(Delray Beach Segment)
(Boca Raton Segment) 1/ 1998 $4,243,000
Broward County, FL 2028 $62,585,000
(Segment III)

Dade County, FL 2039 $144,967,000

Total =~ $232,351,000

1/ Project is limited to 10 years Federal participation. Nourishment costs
beyond the period of Federal participation are $21,215,000 for years 11 to 50.

TABLE 4
APPROVED NEW START PROJECTS

Remaining
Year Project Costs
Project Expiration (Oct 1993)
Palm Beach County, FL. (62) 1/ 2005 $7,143,000

(Jupiter Carlin Segment)

1/ Project is limited to 10 years Federal participation. Nourishment costs
beyond the period of Federal participation are §22,367,000 for years 11 to 50.
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TABLE 5
PROJECTS IN PRECONSTRUCTION, ENGINEERING AND DESIGN

Remaining
Year Project Costs

Projec. Expiration (Oct 1993)
Palm Beach County, FL (62) Ocean Ridge — See next table |
Broward County, FL 2020 V/ $129,827,000

(Segment II)

1/ Federal Participation expired in 1985. A Section 934 Report is under
Department of Army review. The economic life of the project ends in 2020.

TABLE 6
AUTHORIZED BUT NOT FUNDED PROJECTS

Remaining
Year Project Costs

Project Expiration (Oct 1993)
Palm Beach County, FL (62) 1/ $454,552,000
Palm Beach County, FL (58) M/ (45%) $32,124,000
Broward County, FL (Segment I) : $46,200,000
Key Biscayne, FL (Section 103) 2037 2/ $38,196,000

Total $571,072,000

1/ Includes remaining nourishment costs beyond the 10 year period of Federal participation
of $21,245,000 for the Boca Raton segment, and $22,367,000 for the Jupiter Carlin segment.
It also includes the Ocean Ridge segment. PED for Ocean Ridge segment is underway, and
is being funded and performed by the non—Federal sponsor.

2/-Federal limitation under Section 103 authority ($1 million) has been met. This study may
recommend additional Federal participation for future nourishments.

"M/ = Mitigation is included in project by increasing Federal share of project coastruction.
About 45 percent of the erosion for the north end of the Palm Beach County (58) project is
caused by the Palm Beach Harbor Federal navigation project at Lake Worth Inlet.
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TABLE 7
DEAUTHORIZED PROJECTS
Remaining
Year Project Costs
Project Expiration (Oct 1993)
Virginia Key/Key Biscayne 1/ 2019 %/ $7,332,000

1/ This project has been completed, and was deauthorized under the
provisions of the 1986 Water Resources Development Act.

2/ The project was completed in 1969. The economic life of the project
ends in the year 2019. Federal participation, which was limited to 10 years
following completion of construction, expired in 1979.
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channel 11 feet deep and 200 feet wide through the 300-foot
section of the inlet, thence 8 feet deep and 100 feet wide
west and north to and including a marina basin 200 feet wide
and thence 8 feet deep and 100 feet wide both west and north
to the Intracoastal Waterway.

51. The project was completed in December 1964. Periodic
surveys of the Intracoastal Waterway indicate some shoaling
has occurred.

52. Intracoastal Waterway, Jacksonvijlle to Miami. The

Intracoastal Waterway from Jacksonville to Miami is a major
segment of the federal inland waterway system which serves
both commercial barges and recreational boats. In addition
to maintenance of the waterway and side channels, the U.S.
Army Corps of Engineers has maintenance responsibility for
the bridge which spans the waterway at Palm Valley in St.
Johns County. The existing project was completed in 1965.
The 1993 traffic was 1,029,000 tons.

53. Miami Harbor. The Miami Harbor project is actually
interrelated projects: the main ship channel adjacent to
Miami port facilities on Dodge Island serves cruise ships
and deep draft commercial ships; the channels in and
adjacent to Miami River serve small commercial ships,
recreational boats and commercial barges. The 15.3 miles
authorized by the project consist of 7.7 miles in the main
ship channel, 5.8 miles in Miami River, and 1.8 miles of
connecting channels. The main ship channel is protected by
jetties north and south of it, and has a turning basin 1,700
feet long and 1,650 feet wide adjacent to Biscayne
Boulevard. The main channel serves a large number of cruise
ships, making Miami the recognized leader for Caribbean
cruises. The actual dredging of Miami Harbor to its
authorized 38~ and 36-foot depth is now complete.

S4. The Water Resources Development Act of 1990 authorized
modification of the Miami Harbor project to provide for
deepening the Outer Bar cut, the Bar Cut and Government Cut
to 44 feet. The new Fishermans Channel and Lummus Island
turning basin would be deepened to 42 feet. Fishermans
Channel would be constructed to a width of 400 feet and the
Lummus Island turning basin would be 1,600 feet in diameter.
The Corps’ Waterways Experiment Station conducted a ship
simulator study to verify the recommended improvements.
Under the Corps’ recommended plan, all dredged material
would be placed in an EPA-approved offshore disposal site.
With non-federal sponsor concurrence, the project was
identified as a candidate project meeting the criteria of
Section 404 of WRDA 90, where non-federal interests can
construct the federally authorized project, or a portion
thereof, to demonstrate the benefits of such action. The
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non-federal sponsor submitted a formal proposal to proceed
with the entire project under Section 404 by constructing

the channel and turning basin with two separate contracts.
An agreement for this action was signed November 1, 1991,

and the sponsor is proceeding with the construction. The

first phase, which entails upland disposal, was completed

July 15, 1993. The traffic was 6,696,000 tons in 1993.

§5. Lake Worth Inlet (Palm Beach Harbor). The project

consists of a channel from the Atlantic Ocean through Lake
Worth Inlet, then across Lake Worth and terminating with a
turning basin in front of the port of Palm Beach. The
project serves commercial and recreational craft.

s6. The existing project was completed in 1967, with
maintenance authorized for a locally provided turning basin
to a depth of 24 feet in 1986. The 1993 traffic was
2,816,000 tons.

$7. Port Everglades Harbor. The present Port Everglades

Harbor project provides for a channel 45 feet deep and 500
feet wide through the ocean bar, tapering to 450 feet wide
and 42 feet deep between the rubblestone entrance jetties,
and continuing at those dimensions to an irregularly flared
entrance and a turning basin of the same depth, and
maintenance of the entrance jetties. Widening of the
entrance channel required the removal of a portion of the
existing north jetty. The authorized project will also
provide a 36-foot depth in front of Berth 18 in the north-
south extension of the inner harbor and turning basin. The
remainder of the extension will keep its present 31-foot
depth. A channel extension 400 feet wide and 36 feet deep
connects with the main harbor basin. The deeper depths over
40 feet will more economically serve deep-draft ships
carrying primarily petroleum products. Pier 7 channel will
serve general cargo and cruise ships while the Berth 138
channel is primarily for general cargo vessels. The funds
to initiate work were appropriated for fiscal year 1979, and
construction was initiated. The first of two contracts was
awarded July 18, 1979. All channel deepening was completed
in April 1984.

$8. A feasibility report recommending Federal assumption of
maintenance for non-Federal navigation improvements at Port
Everglades Harbor has been completed. The Chief of
Engineers submitted the report to the Secretary of the Army
on September 23, 1991. The project was authorized in the
Water Resources Development Act of 1992 and provides for
Federal assumption of the channel and turning notch, which
are now authorized for the harbor. The WRDA 92 -also directs
the Corps to examine the constructed works and determine the
federal interest in reimbursement. Funds have not been
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provided for this provision. The 1993 traffic was about
16,297,000 tons.

PROBLEMS, NEEDS AND OPPORTUNITIES

59. Shoreline recession continues to be a problem along
Florida’s coastline. The net long-term (over numbers of
years) sediment transport rate along the east coast of
Florida is generally from north to south, with some
localized flow reversals associated with complex
hydrodynamic interactions at tidal inlets and/or some
localized net long-term cross~shore (onshore or offshore)
transport associated with localized bathymetric
irregularities and/or resulting wave focusing. In general,
as a result of the reduced wave climate (shielding from the
Bahama Banks), the sediment transport rate is reduced from
the north to the south. Sea-level rise, coastal storms and
other natural and man-induced activities that influence the
natural sediment transport processes will tend to maintain
shoreline recession.

60. Tidal inlets have a tendency to interrupt the normal
littoral transport of sediments along the coastline. If
left to nature, over the long-term, inlets would naturally
bypass sediments along the coast. Conflicts occur as a
result of the multi-purpose uses desired in the coastal
zone. The need to maintain inlet channels for commercial
and recreational navigation, improve water quality,
fisheries/nursery interchange characteristics within the
interior water bodies, and maintain recreational uses of the
adjacent beaches, often result in conflicting and competing
interests. .

61. The COFS provides the first opportunity to examine and
evaluate coastal engineering problems on a regional basis in
Florida since the 1974 National Shoreline Study.
Environmental awareness, issues and constraints have also
greatly increased since the development and authorization of
these earlier projects. New laws, regulations and
requirements for project development and new technological
approaches to coastal shoreline erosion protection have been
developed and instituted since some of the earlier shore
damage reduction projects were approved. Previous beach
erosion control protection and storm damage reduction
projects were developed on a project by project basis that
may have been limited by imposed jurisdictional boundaries
or other constraints.

62. Improved management of the coastal zone is critical
with increasing pressures associated with the continued
growing population demands and shrinking natural and
economic resources. The regional approach to project
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formulation and the systems approach to examining coastal
processes and natural resources should provide the means for
developing enhanced, cost effective and efficient shore
protection storm damage reduction projects and related
navigation projects. '

Federal Prospective

63. The Federal Government is interested in reducing the
cost of construction, nourishment, operation and maintenance
of shore protection and navigation projects along the
coastline of Region III. As previously discussed, $90
million for initial restoration and $54 million for periodic
nourishment, totaling $144 million ($71 million Federal and
$74 million non-Federal) has been spent on Region III for
33.4 miles of federal shore protection projects between 1958
and October 1993. The cost to complete the unconstructed
portions of the authorized projects, and continue
nourishment in Region III totals $490 million.

64. An examination of the regional coastal processes
affecting the shoreline of Region III using state-of-the-art
numerical modeling techniques to assess project impacts is
needed. Coupling these engineering studies with a regional
system-wide analysis approach provided by GIS technology
would provide the means to analyze and determine more
efficient and cost effective project modifications.

65. An additional underlying study objective from the
federal prospective is to better coordinate shore protection
projects with navigation projects in an attempt to nitigate
negative impacts at inlets. Until this present study, beach
projects and navigation projects have basically been
separately formulated, authorized and constructed.
Increasing the sand bypassing at each of the inlets within
Region III is a primary goal of this study. Where
applicable, improved sand transfer systems will be
recommended for approval. Near-shore sites for beach
quality maintenance dredged material disposal will also be
developed for the eight maintained navigation inlets.

66. The development and use of near-shore berm technology
has recently been satisfactorily applied at some test
locations along the Atlantic and Gulf coasts. The use of
this technigue may prove to be feasible along the Region III
shoreline in specific situations. For example, nearshore
berms may provide a reasonable alternative for shore
protection in areas where environmental and/or other
constraints prohibit or limit on-beach renourishment. This
application approach is assessed in this report on a case by
case basis.
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67. Development of the authorized comprehensive body of
knowledge on the coastal processes and natural resources in
Region III, as documented in the database design (USACE,
Phase III) and accessible through the COFS GIS database
central repository maintained by DEP, will provide long-term
benefits to the management of the coastal zone in Florida.
The improved understanding of project impacts or effects on
the shorelines and on the environment will help reduce or
mitigate negative impacts as needed. The database will also
help reduce project time from authorization to construction
with the ability to provide detailed data and maps needed
for design and contract plans and specifications, such as
real estate lands, access points, locations of borrow areas,
existing structures and environmental resources.

State Perspective

68. The State of Florida is critically dependent on a
carefully balanced approach to coastal zone management for
maintaining its economic soundness and well-being. The
beaches of Florida are one the most valuable resources of
the State and a primary source of State revenue.

Navigation, including recreational and commercial shipping
and cruise shipping are also extremely important industries
within the State. As a result, the State has adopted a very
aggressive and proactive approach to shoreline management.
To support this increased interest, the State has spent over
$146 million between its erosion control trust fund and its
beach management trust fund through its 94-95 fiscal year.
About 83 percent of this amount has been spent during the
last 15 years (1980 - 1981 to 1994 - 1995). As shown in
Table 8, $107 million in state funds have been spent
specifically for beach nourishment, $18 million for sand
transfer, and $9.4 million for dune restoration.

69. The State has adopted three primary avenues for
addressing management issues along the coastline. These are:
1) the regulation of development along the shoreline, 2)
restoration of eroded beaches, and 3) purchase of
undeveloped coastal lands.

FEDERAL OBJECTIVES
The Planning Process

70. The process that has evolved on a Federal level to
assist in formulating and evaluating water resource projects
is the National Economic Development objective, or NED. The
underlying fundamental economic problem is that we cannot do
everything. The NED principle is a policy developed to
guide Federal water resource planners in their choice of
problem solutions. Choice is the fundamental business of
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economics. Because all resources are scarce, we are forced
to make choices when they are used. Choose more of one
thing and you simultaneously are choosing less of another.
The process of developing a plan for the use of a water
resource is an exercise in dealing with the fundamental
economic problem of scarcity. The NED principle ensures
that a project will be constructed only if the project
outputs - the benefits to the Nation from the use of the
resource - exceeds the cost of using it.

71. The Federal planning process consists of the following
major steps:

a. Specification of the water and related land
resources problems and opportunities associated with the
Federal objective and specific state, county and municipal
concerns.

b. Inventory, forecast and analysis of water and
related land resource conditions within the planning area
relevant to the identified problems and opportunities. The
identification of problems, opportunities and needs was
discussed earlier in the report.

¢. Formulation of alternative plans.
d. Evaluation of the effects of the alternative plans.
e. Comparison of alternative plans.

f. Selection of a recommended plan based on the
comparison of alternative plans.

Planning Objectives and Constraints

72. Principles and Guidelines. The "Economic and
Environmental Principles and Guidelines for Water and
Related Land Resources Implementation Studies" (The
Principles and Guidelines, or P&G) are the principle
guidelines for planning by Federal agencies involved in
water resource development (USWRC, 1983). Although each
project and project setting presents unique problems and
opportunities, the U.S. Army Corps of Engineers applies a
consistent set of decision criteria to participation in
project planning and construction. There are three basic
criteria:

(1) that there be an economically justified and
environmentally acceptable project. Widespread use of
benefit-cost analysis as a test of a project’s economic
worth is generally considered to have grown out of the Flood
Control Act of 1936. 1In this Act, Congress required that
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the U.S. Army Corps of Engineers recommend a project only
"if the benefits to whomsoever they may accrue are in excess
of the estimated costs and if the lives and social security
of people are otherwise adversely affected."

If there is an economically justified project,
decisions on whether and to what extent there should be
Federal participation are guided by a concept of the Federal
interest that has evolved from legislation, from precedent
in project authorization and construction, and from
Administration budget priorities.

(2) Federal participation must be otherwise warranted.
Federal participation is limited in circumstances where
there are special and local benefits which accrue to a
limited number of identifiable beneficiaries. The Federal
government does not participate in facilities which produce
outputs incidental to basic project purposes.

(3) The project must meet current Administration
budget priorities. The Administration does not budget for a
project unless a significant proportion of the project
outputs have a high budget priority.

73. The Federal objective, as stated in the P&G, is to
contribute to national economic development (NED) consistent
with protecting the Nation’s environment, pursuant to
national environmental statutes, applicable executive
orders, and other Federal planning reguirements. In other
words, economic benefits to the Nation must exceed project
costs, without - unnecessary sacrifice of environmental
resources.

Federal planning concerns other than economic include
environmental protection and enhancement, human safety,
social well being, and cultural and historic resources.
Environmental and safety considerations are of prime
importance. 1In developing project modifications or proposed
new projects, the Corps:

a. Provides for full consideration of measures to
protect, enhance and restore ecological, esthetic,
historical and cultural resources;

b. Attempts to obtain the best available information
on the environmental effects of plans through an exchange of
views and information with resources agencies at all levels
of government, affected interests and the public;

¢. Provides equal consideration throughout planning
for environmental, economic, social, financial and
engineering factors in plan scoping, development, evaluation
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and modification of the authorized projects or new proposed
projects;

d. Attempts to minimize adverse environmental effects,
including irreversible commitments of resources, and to
mitigate unavoidable losses to the extent appropriate,
concurrent with project construction.

74. Federal Environmental Objectives. The Corps complies

with all environmental laws and executive orders. The Corps
considers carefully and seeks to balance the environmental
and development needs of the Nation in full compliance with
NEPA and other authorities provided by Congress and the
Executive Branch. Alternative means of meeting competing
demands generated by human water resources needs are
examined and their environmental values examined fully,
along with the economic, engineering and social factors.

75. Public participation is encouraged early in the
planning process to define environmental problems and elicit
public expression of needs and expectations. Municipal,
county, state and other Federal agencies are contacted early
for their views and provided timely information before
making recommendations. Significant environmental resources
and values that would likely be impacted, favorable as well
as adversely, by alternative being considered are identified
early in the planning process. All plans are formulated to
avoid to the fullest extent practicable any adverse impact
on significant resources.

76. Those significant adverse impacts that cannot be
avoided are mitigated as required by Section 906(d) of the
Water Resources Development Act of 1986. Section 906(Q4)
requires the Secretary of the Army to include in reports
submitted to Congress for authorization of construction a
specific plan to mitigate fish and wildlife losses or a
determination that the project will have a negligible effect
on fish and wildlife. The NEPA document in this report
describes the environmental impacts of the authorized
projects and proposed project modifications and summarize
compliance with the Federal statutes and regulations.

77. Historic Shoreline. Participation in shore protection
projects is limited to beach restoration and protection, not
beach creation or improvement unless such improvement is
needed for engineering purposes. The term "restoration" was
substituted for "improvement" in the amendment of July 28,
1956 (P.L. 826, 84th Congress, 70 Stat. 702) so that the
basis for Federal concern became "restoration and
protection" as opposed to creation of new lands (House
Report No. 2544 and Senate Report No. 2691, 84th Congress).
Accordingly, Federal participation in restoration is limited
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to the historic shoreline. It does not provide for Federal
cost sharing in extending a beach beyond its historic
shoreline unless required for protection of upland areas.

78. In addition, the Federal cost share is reduced
proportionately to the extent that a project protects
private shores from beach erosion and land loss. Section
103(d) of the 1986 Water Resources Development Act
specifically prohibits Federal participation in project
costs assigned to benefits to privately owned shores, where
use of such shores is limited to private interests, or to
prevention of losses of private lands.

79. ede Project Purposes. Shore protection projects
have been authorized for a variety of purposes: beach
erosion control, shore/shoreline protection, flood control,
hurricane/hurricane wave protection and storm protection.
The WRDA of 1986 now assigns costs of Federal projects to
appropriate project purposes. Projects which provide
hurricane and storm damage reduction are assigned a 65
percent Federal share. Projects which provide for separable
recreation were assigned a 50 percent Federal share. The
costs for construction projects or measures for beach
erosion control and water guality enhancement are assigned
to either hurricane and storm damage reduction, or
recreation. The Federal Government does not participate in
any work relating to recreation facilities at shore
protection projects.

80. Recreation is not considered to be high priority output
or primary project output under current Department of Army
policy. This policy precludes federal funds to support
construction of shore or hurricane protection projects which
depend on separable recreation benefits for economic
justification, or for which incidental recreation benefits
are greater than 50 percent of the total benefits unless the
project is economically justified based on primary outputs
alone, or based on the combination of primary benefits and
an equivalent amount of incidental recreation benefits.

81. Geodqgraphic Applicabjlity. Storm damage reduction,

beach erosion control and hurricane and abnormal tidal
flooding authorities are applicable to the shores of the
U.S., including the estuaries and bays directly connected
therewith. Authority for shore protection project
activities extend only the distance up tributary streams
where it can be demonstrated that the dominant causes of
erosion and damage are ocean tidal action (or Gulf of Mexico
or Great Lakes water motion) and wind-generated waves.
Erosion at upstream locations caused by stream flows or
vessels are not included. Lake flood protection activities
are generally limited to the Great Lakes.
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82. Additional Federal Guidelines. The general Federal

objectives dealing primarily with broad planning guidelines
are described above. Other general study objectives assure
that any new project recommended for construction, or
proposed modifications to existing hurricane and storm
damage reduction projects are formulated to:

a. Meet the specific needs and concerns of the general
public within the project area.

b. Be part of or developed in conjunction with a
"systems approach." Alternative plans that consider a broad
range of possible impacts including impacts that occur on
larger scale, were developed. The combined effectiveness
and economic efficiency of the shore protection, navigation
maintenance and dredged material disposal programs can then
be optimized.

c. Respond to expressed public desires and
preferences.

d. Be flexible to accommodate changing economic,
social, and environmental patterns and changing
technologies.

e. Integrate with and be complementary to other
related programs in the study area.

f. Be implementable with respect to financial and
institutional capabilities and public consensus.

83. A plan that reasonably maximizes net national economic
development benefits, consistent with the Federal objective,
is the goal of the Federal plan formulation and analysis
process. This plan will be identified as the NED plan. The
NED plan must also meet the test of four additional
criteria:

a. Completeness. The extent to which a given
modification of the authorized project provides and accounts
for all necessary investments or other actions to ensure the
realization of storm damage reduction.

b. Effectiveness. The extent to which a given
modification of the authorized project contributes to a
solution to the shoreline erosion and storm damage problems
and achieves protection from storm damages.

c. Efficiency. The extent to which a given
modification of the authorized project is the most cost
effective means of providing storm damage protection,
consistent with protecting the Nation’s environment,.
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d. cce) bility. The viability of a given
modification to the authorized project and it’s acceptance
by the non-federal project sponsor, state entities and the
public, and compatibility with existing laws, regulations,
and public policies.

84. Four accounts are established to simplify evaluation
and display of effects of alternative plans. These four
accounts encompass all significant effects of a plan on the
human environment as required by the National Environmental
Policy Act of 1969 (NEPA). They also encompass social well-
being as required by Section 122 of the 1970 Flood Control
Act. The national economic development account is included,
since it is the primary Federal objective. Other
information that is required by law or that will have a
material bearing on the decision-making process is included
in the other accounts listed below:

a. Natio onomic Development (NED). This account
displays changes in the economic value of the national
output of foods and services.

b. Environmental Quality (EQ). This account displays
non-monetary effects on significant natural and cultural
resources.

c. Regional Economic Development (RED). This account
registers changes in the distribution of regional economic
activity that result from project construction. Evaluations
of regional effects are to be carried out using nationally
consistent projections of income, employment, output, and
population.

d. Other Social Effects (OSE). This account registers
project effects from perspectives that are relevant to the
planning process, but are not reflected in the other three
accounts.

85. Interagency Coordination. Interagency collaboration
through all stages of project development and implementation
is paramount to the success of the Civil Works Program. In
the interest of interagency coordination on planning studies
and trying to avoid issues arising very late in the planning
process, the following have been applied to the Coast of
Florida Region III study:

86. Interagency Coordinatjon. Interagency collaboration
through all stages of project development and implementation

is paramount to the success of the Federal Civil Works
Program. The purpose of interagency coordination on
planning studies is to avoid issues arising very late in the
planning or preconstruction engineering and design process
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which would delay project implementation. A brief summary
of the interagency coordination for this study follows:

a. Meetings:

Japuary 28 1985 Workshop. A coordination meeting was
held including an initial technical workshop session on
coastal processes with Corps representatives from
Jacksonville District, Mobile District, South Atlantic
Division, Washington, and the Coastal Engineering Research
Center. Representatives from the Florida Department of
Natural Resources, the University of Florida, the University
of Miami, the University of California at Berkley, Florida
Sea Grant, Florida Shore and Beach Preservation Association,
the Florida Office of Coastal Zone Management, and the
National Ocean Service attended. Corps representatives from
South Pacific Division, Los Angeles District and San
Francisco District provided information relating to the
Coast of California study. The meeting included evaluation
of the study’s Congressional authority, goals and objectives
by the study participants.

February 26, 1985 Meeting. This meeting was held with
representatives from the Corps’ Jacksonville District,
Mobile District, and the Coastal Engineering Research
Center. Representatives from the Department of Natural
Resources, the U.S. Fish and Wildlife Service, and the
Office of the Governor attended. The meeting was the
initial coordination effort to establish an environment data
base and to discuss the scope of the necessary environmental
studies. This was followed by a meeting on March 18, 1985
with representatives from the Corps’ Jacksonville and Mobile
Districts, the Department of Natural Resources, the U.S.
Fish and Wildlife Service, and the National Coastal
Ecosystems Team from the U.S. Fish and Wildlife Service
office in Slidell, Louisiana. This meeting focused on
possible utilization of the Slidell computer and graphic
capabilities.

April 1, 1985 Meeting. A coordination meeting was held
to involve county interests from Region III in the study.
Corps representatives from Jacksonville District, Mobile
District, South Atlantic Division, and the Coastal
Engineering Research Center attended. Representatives from
the Florida Department of Natural Resources, the University
of Florida, the University of Miami, and representatives
from Dade, Broward and Palm Beach Counties attended. The
study schedule network and scopes of work were discussed.
Data collection and analysis needs for development of
regional coastal processes numerical models were discussed.
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A meeting was held in Ft. Lauderdale to
meet with representatives of Dade, Broward and Palm Beach
Counties to discuss the need and scope of environmental
work, particularly side scan sonar. The Florida Department
of Natural Resources also attended.

May 6, 1992, A meeting was held to review the progress
of the study in Atlanta, Georgia. Corps representatives
from Jacksonville District, South Atlantic Division,
Washington and the Coastal Engineering Research Center
attended, along with the members of the Florida Department
of Natural Resources. The civilian members of the Coastal
Engineering Research Board, Dr. Robert Reid, Dr. Robert
Dalrymple, and Dr. Fredric Raichlen, were briefed on scopes,
schedules and technical aspects of the study, particularly
regional numerical modeling and the use of GIS for coastal
applications.

- A beach-inlet workshop was held.
Approximately 45 persons attended, including representatives
from SAJ, SAD, CERC, DNR, five universities, and five
consulting firms. The beach/inlet interactions with respect
to coastal processes and coastal engineering technology for
effective management, and relevance of current issues to the
inlets in Region III was the focus of the meeting. The
meeting focus was to develop a pro-active framework for
future work using a regional and integrated management
approach.

. A Technical Review Conference (TRC)
was held. Representatives from the Corps’ Jacksonville
District, South Atlantic Division, Washington office, and
the Coastal Engineering Research Center attended.
Representatives from the Florida Department of Environmental
Protection, Dade County, Broward County and Palm Beach
County attended. The U.S. Fish and Wildlife Service was
invited, but did not attend. The preliminary alternative
Plans were discussed, along with other items such as cross-
shore and longshore numerical modeling and GIS developments.
The status of environmental, economic, geotechnical and
other related studies was presented.

Coordination meetings with the Coastal Engineering
Research Center were held on: November 14, 1990; January 15-
16, 1991; August 13, 1991; and November 8, 1994.

Coordination meetings were held with the Florida DEP in
Tallahassee on the following dates: February 11, 1991; March
8, 1991; November 20, 1991; December 3, 1991; March 27,
1992; September 22, 1993; and April 7, 1994.
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Coordination meetings were held with the Florida DEP in
Jacksonville on the following dates: October 20, 1991; April
22, 1992; and August 20-21, 1992.

b. Published Documents:

Numerous reports have been published relating to study
topics. A Preliminary Draft Region III Feasibility Report
dated October 1994 has been prepared. The report was
coordinated with SAD, HQ, CERC, DEP and Dade, Broward and
Palm Beach Counties. In particular, the preliminary
recommendations for project modifications were included in
the report, and later discussed at the meeting held in
December 1994.

Newsletters for the study were prepared as part of the
public coordination effort. The coordination mailing list
contains over 500 addresses. The following newsletters have
been issued: Volume 1, Number 1, Coast of Florida Erosion
and Storm Effects Study UPDATE, January 1992, Study
overview. Volume 1, Number 2, Coast of Florida Erosion and
Storm Effects Study UPDATE, August 1993, GIS overview.

c. Conferences -

The study progress is presented at the annual meeting
of the Florida Shore and Beach Preservation Association
(FSBPA). Study progress has been reported at this
conference annually since 1986.

Coastal Zone 91/Waves 91 - July 1991 Presentations of
Region III wave data were made.

The FSBPA Technical Conference in January 1993 and the
ASCE Hurricane Conference in December 1993. A presentation
on the Impacts of Andrew on Region III was made.

d. Federal agencies were invited to be cooperating
agencies as defined by NEPA. Environmental scoping letters
were sent to EPA and F&WS. This and other resource agency
coordination is summarized in the draft accompanying this
report.

STATE OBJECTIVES

Introduction

87. Florida’s ocean coastline is among the most diverse
shorelines in the United States, containing barrier islands,

mangrove swamps; coral keys; and long, sandy, mainland
beaches. Barrier islands, spits, and capes line much of



70

Florida’s east coast, the panhandle, and the southern two-
thirds of the west coast. The Florida Keys, which are
geologically different from the rest of the Florida coast,
consist of uplifted coral reefs and carbonate sand banks.

88. Florida is now the third most populous state in the
U.S. From 1970 to 1980 the population increased by
approximately 3 million people, and the state’s population
is predicted to total nearly 17 million by 2010 (Godschalk
et al., 1989). A very high proportion of Florida’s
population lives in coastal counties. Furthermore, the
majority of the state’s 32 million tourists visit and stay
near the coast (Florida Atlantic University, 1986). The
resulting development pressure is greatest on Florida’s
barriers and mainland sandy beaches.

89. Approximately 538 miles of Florida’s 802 miles of sandy
beach shoreline are privately owned. About one-fifth of
such private, sandy shorelines remains largely undeveloped.
puring the 1980‘s, approximately 15 miles of shoreline, just
under 2 percent of Florida’s sandy beaches, were newly
developed. In the same periocd, public ownership of
coastline increased by approximately 9 percent

with the acquisition of 22 miles (Florida Division of
Beaches and Shores, 1990).

90. Florida is potentially more vulnerable to hurricanes
and coastal storms than any other U.S. state. Of the
hurricanes that made landfall on the U.S. mainland in the
last century, nearly 60 percent hit the Florida coast

(Godschalk et al., 1989). Furthermore, all of the state’s
8,400 miles of tidal shoreline are low-lying and vulnerable
to serious hurricane flooding (Kusler, 1983). Hurricane

occurrences in Florida have been very cyclical. During the
period 1911 to 1920, only one tropical storm occurred within
a 50-mile radius of Dade County. This compares to 1941 to
1950, when 14 hurricanes and three tropical storms once
within a 50 mile radius of Region III. The most recent
hurricane to strike Region III, Hurricane Andrew, devastated
southern Dade County in August 1992.

91. Over one-third of the Florida’s beaches are eroding.
Of the 820 miles of shoreline surveyed, the Florida Division
of Beaches and Shores has identified 338 miles of Florida’s

shoreline as "problem erosion areas." Of these 338 nmiles,
95 miles along the Gulf and 124 miles on the Atlantic are
designated at "critical erosion areas" - stretches of

shoreline where erosion threatens substantial development
and recreational interests (Clark, 1990).

92. Historically, Floridians used erosion control
structures to stabilize their shifting shorelines.
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Florida’s first seawall was built in 1690 in Saint
Augustine. Today bulkheads, seawalls, and revetments are
common along the Florida shore, and jetties lie along many
of the inlets between barrier islands. Since the 1960’s,
Florida has increasingly turned to beach restoration and
renourishment to preserve the state’s eroding beaches. By
October 1993, about 73 miles of Florida‘’s shoreline were
renourished as part of authorized Federal projects. About
half of Florida’s beach replenishment projects (34.3 miles)
have been undertaken in the state’s heavily developed
southeastern counties in Region III. In 1982, the largest
project in Florida was completed, the Dade County Hurricane
and Storm damage project. The project required moving 13.2
million cubic feet of sand from offshore sources, cost $54.5
million for initial construction, and $10.7 million for
subsequent periodic nourishment. Through 1994, another
425,000 cubic yards of sand was back placed on the project’s
beaches.

Coastal Management Program

93. Florida’s Coastal Management Program was established
under the Coastal Management Act of 1978 (Florida Laws,
Chapter 380) and approved by the Federal Coastal Zone
Management office in 1981. Florida does not regulate its
coastal zone through one comprehensive law, but rather
through 25 state statutes. Although the Department of
Environmental Regulation is the lead coastal program agency,
16 other state agencies are involved in administering the
program (Balsillie, 1988). 1In particular, the Department of
Natural Resources (DNR), which regulates coastal
development, and the Department of Community Affairs play
key roles in the coastal management program.

The Beach and Shore Preservation Act

94. The Beach and Shore Preservation Act (Chapter 161,
Florida Statues) is Florida’s primary statute for regulating
coastal development. The act, which is administered today
by the Department of Environmental Protection (DEP), Bureau
of Beaches and Coastal Systems (BB&CS), was first passed in
1965 and has since been significantly amended (Florida
Atlantic University, 1986). 1In the act, the legislature
asserted that Florida’s beaches and coastal barrier dunes
are among the state’s most valuable natural resources and
that these resources should be protected from "imprudent
construction which can jeopardize the stability of the
beach-dune system, accelerate erosion, provide.inadequate
protection to upland structures, endanger adjacent
properties or interfere with public beach access" (161/053).
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Coastal Construction Control Lines

95. To ensure that such "imprudent construction" does not
take place, the statute charges the DEP to define and
establish Coastal Construction Control Lines (CCCL). These
lines define the landward limit of the active beach-dune
system and vary from a few to several hundred feet inland of
mean high water. The specific location of the line is a
function of the predicted storm surge and erosion resulting
from a 100-year storm. The DNR has established control
lines on a county~by=-county basis for Florida’s 24 sandy
beach counties (161/053). Nine of Florida’s 33 coastal
counties are not considered to be predominantly sandy beach
counties and do not, therefore, have CCCL’s. The
unregulated counties stretch from Wakulla to Pasco County,
located on the Big Bend, and Monroe County in southern
Florida (Balsillie, 1988).

96. Florida is one of the first States to develop a coastal
construction control line program. This program was
initiated through legislative action in 1970. The primary
goal of this program was the control of coastal construction
to curtail impactive and imprudent development. Included in
this effort was the establishment of a coastal monumentation
program for survey and documentation purposes. Control
monuments have been established approximately every 1,000 ft
along the coastal shoreline of all beach front areas,
generally located on the shoreward side of existing dune
lines away from normal shoreline erosion forces. These
monuments serve as the starting reference for beach survey
purposes. Massive primary monuments are located further
landward and serve as primary monuments for all controlled
survey work. All monuments are tied to the State Plane
coordinate system.

97. Using numerical modeling storm programs and engineering
expertise, including historical shoreline studies and recent
survey data, the State has established coastal construction
control lines that reflect the determined 100-year: storm
impact location.along each stretch of beach front property.
Acceptance of this line goes through an elaborate review
process and is finally established as a regulatory line for
construction purposes.

98. The CCCL is a line of regulation-not of prohibition
(Robert Dean, University of Florida, personal communication,
June 1989). Prior to building or excavating seaward of the
control line, a permit must be obtained from the DEP. ‘The
primary purposes of this permitting program are to 1) ensure
that construction seaward of the control line is designed
and sited to protect beaches and dunes from damage, 2)
ensure that construction seaward of the, line does not result
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in accelerated erosion on adjacent land, and 3) increase the
chance that structures seaward of the line will survive
severe storms (Florida Atlantic University, 1984).

99. Before granting a coastal construction permit, the DEP
must consider: 1) shoreline stability and the impact of
storm tides; 2) design features of the proposed structures
or activities; and 3) potential impacts of the building or
activities, including cumulative effects, on the beach-dune
system. The department may grant a building permit in areas
where a "reasonably continuous" line of existing
construction located seaward of the control line is not
"unduly threatened by erosion" (161/053).

100. The Beach and Shore Preservation Act alsoc regulates
construction of shore protection devices below mean high
water (161/041). Prior to building such a structure, a
coastal construction permit must be issued by the DEP.
Certain types of structures and activities are exempt from
the permit program: 1) construction on vegetative non-sandy
shores; and 2) modification, maintenance, or repair of
existing structures within the limits of existing
foundations (Florida Atlantic University, 1986).

101. Florida’s Administrative Code (16B-33) sets specific
standards and regulations for construction seaward of the
control line: 1) all habitable structures must be pile-
supported, elevated above the projected 100~year storm
surge, and designed to withstand 140 mph winds; 2) existing
beach topography must be protected; 3) the maximum effort
must be made to protect all native, stabilizing vegetation;
4) seawalls and all nonessential coastal protection
structures are generally not permitted; 5) in severely
eroding areas, structures must be located as far landward as
possible; and, 6) all construction must be designed to
minimize erosive effects.

102. Before setting control lines, the DEP must hold a
public hearing in the affected county. The results of the
hearing must be considered prior to determining the location
of the control line (161/053). Once the department has
established CCCL‘s, their location must be recorded in
public records (161/053).

103. To determine the appropriate location of a control

line, the state considers long~and short-term erosion rates,
existing upland development, and expected impacts of a 100~
vear storm. The state contracts with the Florida State

University Beaches and Shores Resource Center to assess the
impacts of predicted hurricane storm tides. The center uses
the storm tide model developed by Dr. Robert Dean to predict



74

water levels, wave heights, and dune and bluff erosion
accompanying a 100-year storm event (Balsillie, 1988).

104. For each control line study, stereoscopic aerial
photographs are taken. These are then reproduced to provide
detailed maps with a 1:100 scale (Balsillie, 1988). These
maps are compared to historical maps, beach profile surveys,
and photographs to determine long-term erosion rates. For a
typical county, five to six surveys, dating from the mid-
1800s to the present, are used to compute erosion rates
(National Research Council, 1990).

105. To measure shoreline change over relatively short time
periods, the state has established over 3,400 concrete
monuments at 1,000-foot intervals along the coastline
(National Research Council, 1990). These monuments are in
turn referenced to a system of larger monuments that are
located farther inland. As part of the state’s ongoing CCCL
delineation and monitoring program, beach profiles are
periodically measured from the control line monuments. 1In
addition, the state also conducts post-storm surveys that
provide Florida with a comprehensive pre-and post-storm data
base (Balsillie, 1988).

Erosion Setbacks

106. The 1985 State Comprehensive Growth Management Act
(Chapter 85-~55) amended the Beach and Shore Preservation Act
to include a construction setback provision for all sandy
beach counties. The amendment prohibits the DEP from
granting most coastal construction permits on land that will
be seaward of the seasonal high water line within 30 years
(161/053). The 30-year erosion projection cannot, however,
extend landward of an established CCCL (161/053).

107. The DEP can grant coastal construction permits for
shore protection structures, piers, and minor structures
seaward of the 30-year setback line. The DEP will permit
construction of a single-family residence seaward of the
line only if: 1) the parcel was platted prior to adoption of
the amendment, 2) the landowner does not own another parcel
adjacent to and landward of the parcel proposed for
development, and 3) the structure is located landward of the
frontal dune and as far landward as practicable (161/053).
In addition, repairs or reconstruction of a building cannot
"expand the capacity of the original structure seaward of
the 30-year erosion projection" (161/053). The department
can, however, issue a permit for landward relocation of a
damaged or existing structure if the relocation will not
damage the beach-dune system (161/053).
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108. The DEP uses long~term erosion rates to delineate the
location of the 30-year erosion projection. DEP must also
consider the presence of shore protection structures and
beach renourishment projects in determining the appropriate
location of the erosion projection (161/053).

Coastal Building Zone

109. The 1985 Growth Management Act further amended the
Beach and Shore Preservation Act to establish a coastal
building zone extending landward of coastal construction
control lines. Within the coastal building zone, strict
building codes ensure that all major structures are designed
and constructed to withstand the forces of and erosion
caused by a 100~-year storm event (Florida Atlantic
University, 1986).

110. For mainland beaches, barrier spits, and peninsulas
lying within Florida‘’s sandy beach counties, the coastal
building zone extends from the seasonal high water line to
1,500 feet landward of the coastal construction control
line. On barrier islands, the entire island or the area
from the seasonal high water line to a maximum of 5,000 feet
inland from the control line is included in the building
zone (161/54). All land areas within the Florida Keys,
regardless of island size, also lie within the coastal
building zone (Florida Atlantic University, 1986). In
counties that lack CCCLs, the coastal building zone is
equivalent to the National Flood Insurance Program’s V-zone.
(FEMA defines the V zone, which is a coastal high hazard
area, as a special flood hazard area that extends from
offshore to the inland limit of a primary frontal dune or
any area subject to high velocity wave action from storms or
seismic sources).

111. Within the coastal building zone, major structures
must conform to the state minimum building code, be designed
to withstand all anticipated loads resulting from a 100-year
storm, and be constructed and located in compliance with
NFIP regulations (161/55). The statute defines major
structures to include houses, mobile homes, commercial and
public buildings, and all other construction that has the
potential to substantially affect the coastal zone (161/54).
Minor structures, such as dune walkways, tennis courts, and
gazebos, need not meet these standards, but must be designed
to "produce the minimum adverse impact on the beach and the
dune system" (161/54 and 161/55).

Erosion Control Program

112. In 1986 the Florida legislature amended the Beach and
Shore Preservation Act to address the statewide problem of
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beach erosion through a "state-initiated program of beach
restoration and beach renourishment® (161/101). The
legislature declared that "beach erosion is a serious menace
to the economy and general welfare of the people of this
state and has advanced to emergency proportions" (161/088).
Correspondingly, the legislature concluded that state
management was necessary to ensure that Florida’s beaches
were properly managed and protected (161/088). Although the
state had funded and participated in coastal erosion control
projects since 1965, most of these projects were locally
initiated and were not part of a comprehensive state plan
(Florida Atlantic University, 1986).

113. The statute directs the DEP to develop and maintain a
comprehensive long-term management plan for restoration of
Florida’s critically eroding beaches (161/101). The plan
must: 1) address long-term solutions to the problem of
severely eroding beaches; 2) evaluate each improved
navigational inlet to determine its contribution to the
erosion of adjacent beaches and provide specific
recommendations for mitigating these impacts; 3) provide
design criteria for beach restoration and renourishment
projects; 4) evaluate feeder beaches as an alternative to
direct beach restoration; and 5) establish a priority list
for beach restoration land renourishment projects (Florida
Atlantic University, 1986).

114. State funds for erosion control projects are available
from Florida’s Erosion Control Trust Fund (161/091). The
fund provides money for erosion control; hurricane
protection; and beach preservation, restoration, and
renourishment projects (161/091). The state can pay up to
75 percent of the actual cost of restoring a critically
eroding beach, while the local government in which the
project occurs must provide the balance of the funds
(161/101). State support for locally sponsored projects has
largely been for beach restoration and renourishment and, to
a lesser extent, dune restoration, revegetation, and dune
walkovers (Florida Atlantic University, 1986). See Table 8
annual for DEP expenditures.

115. For a project to be eligible to receive state monies,
it must meet two criteria. First, the project must
establish an "erosion control line," which is equivalent to
the mean high water line prior to beach restoration. After
the beach is renourished and correspondingly widened, the
erosion control line marks the boundary between state and
upland ownership and guarantees public use of the beach
seaward of the line. Second, the project applicant must
provide public access points with adequate parking
facilities at one-half-mile intervals along the restored
beach (Balsillie, 1988). The existing erosion control lines



77

are shown on the selaected plan plates following the main
text.

116. In 1986, as part of the comprehensive long-term plan
for the management and restoration of Florida‘’s critically
eroding beaches, the Division of Beaches and Shores began
identifying and classifying the state’s eroding beaches
{(Clark, 19%0). The division grouped Florida’s erosion
problems into three categories: 1) areas with high erosion
rates; 2) areas with moderate or low erosion rates, but with
a narrow beach fronting a highly developed area; and 3)
restored beaches with an active maintenance program (Clark,
1990). These areas were then further defined as either: 1)
"critical erosion areas," where erosion threatens
substantial development or recreational interests; or 2)
"noncritical erosion areas," where erosion processes do not
currently threaten development or recreational interests
(Clark, 1990). These categories of erosion are shown on
plates 1-15 for Region III, in the main text.

Local Comprehensive Planning

117. The Local Government Comprehensive Planning Act of
1975 (Chapter 163, Florida Statues) requires that all local
governments prepare, adopt, and implement comprehensive
plans that address community growth and development needs.
In the 1985 Growth Management Act, the Florida legislature
strengthened the Planning Act in coastal areas and required
that local, regional, and state comprehensive plans be
consistent with each other. Under the Planning Act, coastal
localities must include a "coastal management element" in
their local plans (Godschalk et al., 1989). This section of
the plan must be based on an inventory of the beach-dune
system and existing coastal land uses and an analysis of the
effects of future land uses on coastal resources (Florida
Atlantic University, 1986).

118. Within the plan’s coastal element, local governments
must address disaster mitigation and redevelopment,
designation of coastal high-hazard areas, beach protection,
and shoreline use. The local plans must fulfill, among
others, the following primary objectives: 1) protection of
coastal resources; 2) limitation of public expenditures that
subsidize development in coastal high~hazard areas; 3)
direction of population away from coastal high-hazard areas;
4) management of development and redevelopment in coastal
high-hazard areas to minimize risks to life and property;
and 5) protection and enhancement of beach-dune systems
(Florida Atlantic University, 1986; Godschalk et al., 1989).

119. If a local plan does not meet the requirements of the
Growth Management Act, state funds to that jurisdiction may
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be curtailed (Godschalk et al., 1989). Furthermore, the
state cannot issue funds to increase the capacity of local
infrastructures unless improvements are consistent with the
coastal management element in the local plan. The state can
also restrict a locality from receiving post-disaster
federal assistance. The state may choose not to include
local projects on all state applications to the Federal
Emergency Management Agency unless the municipality has
adopted hazard mitigation and prevention plans (Godschalk et
al., 1989).

Coastal Barrier Regulations

120. 1In the 1981 Coastal Barrier Executive Order (E.O. 81-
105), the governor of Florida recognized the value of
coastal barriers and set forth three reguirements for state
agencies that plan for, manage, and regulate the coastal
zone. The governor directed that: 1) acquisition of
coastal barriers was a priority; 2) federal and state money
was not to be used to subsidize growth or post-disaster
redevelopment on hazardous barriers; and 3) agencies were to
manage growth in a manner consistent with the evacuation
capabilities of coastal barriers (Florida Atlantic
University, 1986).

121. The executive order did not provide state agencies
with any specific powers to carry out its directives, but
rather set for the overall policy for state actions on
coastal barriers. Subseguently, in the 1985 Growth
Management Act, the legislature enacted specific amendments
to discourage growth and unwise development on coastal
barriers (380/27 and 163/178). In particular, the act
directed that state funds could not be used to build bridges
or causeways to barrier islands that were not already
accessible (Florida Atlantic University, 1986).

Coastal Acquisition

122. Florida has one of the largest state acgquisition
programs in the country in terms of money spent and land
purchased (Florida Atlantic University, 1986). Acquisition
of coastal land is among the key components of the state’s
land protection program. Florida’s Save Our Coasts program,
authorized under the Land Acguisition Trust Fund (375/041),
provides monies specifically for acquisition of coastal
properties. Enacted in 1981, the Save Our Coasts progranm
authorized a $200 million bond issue for purchase of sandy
beaches, barrier islands, and beach access points. Through
July 1986, the program had purchased 2,713 acres of coastal
land, representing 13 miles of shoreline (Florida Atlantic
University, 1986). The state’s coastal acquisition efforts
target areas where the local government is willing to make a
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financial contribution to purchase the land and tc manage it
after it is acquired. Parcels in areas with a nee¢ ! for
additional recreational beaches and sites suscept. le to
repeated erosion are also the focus of the acquisition
program (Glassman, 1983).

FORMULATION OF ALTERNATIVE PLANS

123. The alternative plans considered were developed
through a three-step process. These three steps were:

a. Identification and preliminary assessment of
possible solutions. Costs and benefits have not been
computed.

b. Development and assessment of intermediate-level~-
of-detail alternatives. Unit price cost estimates and
benefits have been computed. Includes general discussion of
potential environmental impacts.

c. Development and assessment of detailed alternative
plans. Cost code of account level cost estimates have been
computed, including the costs of lands, easements, rights-
of-way and mitigation. Detailed benefits have been
computed. Federal and non-Federal cost allocation is
discussed.

124. Each step was iterative in the process of identifying
and selecting the best course of action. Each alternative
was considered in light of other projects within each reach
or problem area. During the first step, the population of
alternatives developed included traditional type projects,
programs that could be carried out by non-federal interests,
and all suggestions surfaced by participants in the meetings
and workshops held. Each plan in the array was screened
based on its ability to satisfy the planning objectives.
The viable plans were carried forward into the intermediate
level of detail and analysis, and were developed
sufficiently to assess generalized benefits, costs and
impacts. Those plans meriting closer evaluation were
carried into the third step, development and analysis of
alternative plans on a detailed level.

Systems Approach

125. The Coast of Florida study authority mandates a study
of the entire coast of Florida to include a determination of
whether any modifications of existing Federal shore
protection and navigation projects are advisable. 1In
response to this authority, a regional approach was adopted.
The key theme of this approach is that erosion and storm
damage problems do not stop at political or municipal
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boundaries, but rather have natural or physical limits. The
physical boundaries of Region III are from Jupiter Inlet in
Palm Beach County to the southern end of Key Biscayne in
Dade County. These limits were selected since this portion
of the east coast of Florida is sheltered from wave energy
to a least some degree by the Bahama Islands. Within Region
III, the study area was divided into adjacent reaches
bounded by natural or manmade inlets, which serve to
substantially interrupt or limit the continuity of natural
longshore littoral processes. Each reach, or littoral cell,
has similar natural process such as wave energy,
geotechnical properties, littoral transport and associated
beach and inlet processes.

126. Using a systems approach, a review of existing project
impacts within each reach can be analyzed. Modifications to
each project can be developed and other alternative plans
considered within a systems context. The ultimate goal is
to optimize the combined effectiveness and economic
efficiency of the shore protection, navigation maintenance
and dredged material disposal within each reach and
adjoining reaches.

Physical Processes

127. The first step in a systems approach is to develop a
sediment budget for the reach of coast under investigation.
The sediment budget is based on modeling of sediment
movement, empirical data, and estimates of net shoreline
change rates over the past 50-year period, as well as the
rate of change during the most recent decade. The effects
and probability of occurrence of relevant storm events are
determined. The magnitude of the average annual volumetric
changes in beach area and volume for each reach are
calculated. Plans are to be formulated using currently
accepted design criteria for sea level rise (design is to be
based on the historic rate of rise). A sensitivity analysis
on what effect, if any, changes in the sea level rise rate
would have on the plan evaluation and selection process is
performed for those plans developed in detail.

Without Project Conditions

128. The man-made alterations to the shore, such as
jetties, sand-bypassing and dredging, seawalls and other
coastal armor, and artificial beach nourishment were
inventoried. Their effect and contribution to the balance
of littoral processes and shoreline changes was then
determined. Based on this information and analysis, the
without-project conditions were then established. These
conditions by reach are summarized in Table 9.

Determination of environmental resources and base conditions



81

TABLE 9

WITHOUT PROJECT CONDITIONS
COAST OF FLORIDA STUDY -~ REGION III

Erosion Pre-
DNR Monument Contrel Line Project
Location Range Established? Shoreline

PALM BEACH COUNTY
Jupiter/Juno R - 13 to R - 29 YES 1993
Lake Worth Inlet R - 75 to R -178 NO 1990
N. Palm Beach Island R =76 to R -85 NO 1990
Palm Beach Island R - 91 to R - 105 NO 19%0
S. Palm Beach Island R - 116 to R - 132 NO 1990
Ocean Ridge R - 152 to R - 159 YES 1994
Delray Beach R - 175 to R - 188 YES 1973
|Highland Beach R - 188 to R - 205 No 1990
Boca Raton R - 205 to R - 213 YES 1987
[BROWARD COUNTY
|Deerfield Beach R-1 to R - 25 NO 1990
Pompano R - 26 to R - 53 YES 1969
J. U. Lloyd R - 86 to R - 98 YES 1976
Hollywood/Hallandale R - 101 to R - 128 YES 1978
DADE COUNTY
Golden Beach R-1 to R -7 NO 1990
Sunny Isles R=-7 to R - 20 YES 1987
Miami Beach R - 27 to R - 74 YES 1974
Key Biscayne R - 91 to R - 113 YES 1974

Assumptions:

1) No upgrades on existing structures throughout the life of the project.

2) Structures condemned due operational, but ineffective.

3) Existing sand transfer plante at Lake Worth and South Lake Worth Inlets
are operational, but ineffective.
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were an integral part of defining the without project
condition. Plates 1 through 16 document the position of the
without project shoreline. The without project condition
includes the effects of implementing all reasonably expected
nonstructural and conservation measures.

Anticipated Shoreline Changes

129. Determine beach erosion/shore protection nourishment
and additional navigation-related dredging for the economic
life of both existing and proposed measures, including
dredging maintenance schedules and volumes at existing
coastal inlets. This allows identification of the future
“with" and "without" project conditions. Development of
mitigation measures is developed for all alternatives,
commensurate with the scope and phase of the planning
effort, i.e, initial, intermediate and detailed plan
formulation phases.

Economic Benefits and Costs

130. Inventory potential damages, development plans and
estimate the costs of maintaining existing shore protection
and navigation projects in the current or without project
condition. The cost of mitigation measures is developed
along with other costs of alternative plan features.
Monetary value are to be expressed in average annual
equivalents by appropriate discounting and annualizing
techniques using the applicable discount rate. The same
period of analysis is used for all alternative plans, which
for the purposes of this study, is selected to be 50 years.
The period of analysis does not include the implementation
or construction period. All benefits and costs are
expressed as of the beginning of the period of analysis.

a. Assess the extent of damageable property through
analysis of storm surge and wave damage, assess the loss of
recreation, and determine project impacts to jetties,
channels and other navigation features.

b. Determine damage reduction benefits to the coastal
system or reach for various increments of shore restoration
or project alternatives. Only that portion of prospective
average annual system losses which would be eliminated by
the plan, or net gains to the littoral system, is a proper
measure of average annual benefits.

c. Evaluate all beneficial and adverse impacts for
each project alternative in accordance with Principles and
Guidelines. The P&G criteria and other Federal and study
plan formulation objects were identified earlier.
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131. The above criteria were used to formulate possible
modifications to the authorized projects for Dade, Bro-ard
and Palm Beach Counties according to the study guidelies
and objectives. These criteria assure that all possible
alternative projects are formulated in a systematic and
reasonable manner.

Development of Enhanced Federal Projects

132. Enhancements of authorized Federal projects are
analyzed in COFS. These include:

a. adjustments in berm widths for beach fill projects;

b. creation of nearshore berms with the use of dredged
maintenance material which would decrease advance
nourishment quantities;

c. sand-bypassing at inlets which would decrease
renourishment intervals and qguantities; and,

d. filling in gaps between projects, i.e. Golden Beach
between Hollywood/Hallandale and Sunny Isles, which would
decrease end losses.

Initial Development of Alternatives

133. The possible solutions considered in the first step of
project formulation are listed in Table 10. Many of the
alternatives were not retained for intermediate analysis
because they did not fully address the planning objectives.
Planning objectives discussed earlier were the basis for the
selection of alternative plans for development of
intermediate level of detail and analysis. The alternative
of taking no action must be included throughout the planning
process. Non-structural measures were also considered as
means for addressing problems and opportunities.

134. Section 103(a) of the 1986 Water Resources Development
Act (WRDA) specifies that non-federal interests will
contribute 5 percent of the cost of project assigned to
flood control. Section 103(c)(5) specifies that hurricane
and storm damage reduction projects are to be cost shared at
a 65 percent federal and a 35 percent non-federal basis.
Section 103(c) (4) states that recreation projects are to be
cost shared at 50 percent of separable costs. Section
103(d) states that the cost of constructing projects or
measures for beach erosion control and water quality
enhancement shall be assigned to the appropriate purposes
listed above.
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TABLE 10

POSSIBLE SOLUTIONS AND PLANNING ACCOMPLISHMENTS
COAST OF FLORIDA STUDY - REGION III

Local Piaaning Principles and
POSSIBLE MEASURES Objectives (1) Guidelines Accounts (2)
RB FP EC TBE _|NED_|EQ OSE |RED
NONSTRUCTURAL MEASURES (NS)
NS-1__NO ACTION 3) J 0 D
NS—2 Rezoniag of beach area p 0 P P
NS-3 Modification of bullding code P IO P
NS—-4__Cousructioa setback line P p p P 0 P P
INS—5__ Moratorium oa construction 0 0
NS—-6 Flood insurance p
NS-7__ Evacustioa planning p p
NS—8 _Estsblish 3 no—growth program [ P
NS—9 Coodeamoation of land & structures F P
NS—10_Various combinatioas of sbove - - - - - - - -
STRUCTURAL MEASURES (S)
S—-1 Beach revetment L P P 0 /] 0 P 0
S—=2 _ Beachfil iodic nowishmeat P P [3 P P P P P
S-3 esch fill Wperiodic
aourishment stabilized by
oflshoce beeak waters P P P P P P P P
S-4 Beach nourishment w/maintcaance
matesial (rom adjacesnt inlets P P 1P P P P P P
S-S5 Beach fill w/pcriodic
aourishment stabilized
!l‘ 5@ P P P P P P P P
= Sea o P P [] P 0 P []
S$=7  Beachfill .
aourishment & hurricane
eaion — sand duge P P F P P P P P
s-8 Beach fill wiperiodic .
nourishment & huricane sucge
peotection project stabilized
by affshore break waters or
submerged artificial recfs p Lr F p P p p P
—~9  Nearshore berms . . P P F P P P P P
S—10 _Beachfill with ocarshore berms P P F 4 P 3 PP
—11  Stsdilization of beaches &
‘u! "Emn p p p 4 p p
o §2 Feeder beach P P p P p p
- Relocation of structures F P P
- Flood prooﬁ‘ of structures
- Abaodoo or modify .
| _oavigatioa projeats o o Ir Jo o fp o o
S-16  Sand ltidug of jaties [ 0 P 0 0 P 0 0
$-17 Upgrading os construction
of sand trans(ar plants
for i P P P P P P P P
S-18 Various combinations of above - - - - - - - -

NOTES:

1 RB - Provsions of recreation beach

FP - Protection of Qooding and wave damage

EC - Beach crosionconrol
TBE - Protecuion of 1ourist basc economy

2 NED - Nauonal Hconoaue Devclopment
Q- 1 aveoanientad Quality

OSE ~ Other Social Effects
RED - Regional Economic Development

3F -
|
0 -

Fully meeis objective
Paruially mccts objective
Not nwcting objective
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a. Before WRDA 86, federal projects to protect against
hurricanes and abnormal tide floo ng were established on a
case-by-case basis, based on spec. ic Congressional -
authorizations. Hurricane protect.ion projects were viewed
as being more like flood control projects from an
authorization perspective prior to 1986. With the passage
of WRDA 86, there are now no federal distinctions between
shore protection measures for hurricanes, storms or tidal
induced flooding and beach erosion.

b. Shore erosion must be caused by wind and tidal
generated waves; therefore, the shore protection program
does not cover erosion at upstream locations caused by
stream flows except for those actions defined as emergency
measures to protect highways, public works, and non-profit
public facilities.

138. Implementation costs of mitigation of the adverse
effects of a Federal navigation project on adjacent shores
will be shared in the same proportion as the implementation
costs for the navigation project which caused the shore
damage. Although Federal implementation of a federal
navigation mitigation project may include costs for lands,
easements, rights-of-way, relocations and disposal areas,
the Federal Government will not incur costs for access
rights over or on properties the mitigation proposal is
designed to protect. The sponsor of a Federal navigation
mitigation project must agree to operate and maintain the
structural and non-structural measures of the mitigation
project. Department of Army Engineering Regulation 1105-2-
100 dated December 28, 1990 contains general program
guidance for the Corps’ Civil Works programs.

136. Current shore protection law provides for federal
participation in shore protection, provided that the
restored beaches are open and available for public use.
Federal cost sharing is based on Federal law, policy, and
conditions of shore ownership and use at the time of
construction or subsequent periodic nourishment.

Screening of Initial Alternatives

137. This section discusses the initial alternatives listed
in Table 10 and selects those alternative retained for
further evaluation.

a. NS-1 No action. The "no action" alternative
allows the continuation of existing conditions and provides
nq solution to existing problems. However, it also avoids
any undesirable effects that may be associated with
structural or nonstructural plans of improvement. This
option, although not favored by study sponsors in highly
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developed areas of the study area, is considered a viable
alternative in -underdeveloped areas.

~

b. NS-2 Rezoning of beach area. Rezoning of the
beach area and modification of building codes would result
from the implementation of a construction setback line.
This is a viable measure for reducing storm damages and is
carried forward as part of the nonstructural combination
plan of the intermediate alternatives.

c. NS-3 Modification of building codes. "Hurricane

proofing," where sufficient time exists before hurricane
landfall, can reduce wind and rain damage but has no effect
on tidal-flood reduction. Revised zoning regulations, more
realistic bulkhead lines and minimum fill elevations would
also result in less tidal flooding. In areas where modified
building codes could help prevent damages, it should be
considered. Therefore, this alternative is carried forward
as part of the nonstructural combination plan.

d. NS-4 cConstruction setback line. A construction
setback line would not affect existing development and could
only be effective in the unforeseeable future as buildings
are razed and destroyed by storms and replaced, and as
buildings are constructed on the remaining undeveloped land.
The State of Florida has established construction control
lines along the shores of coastal counties and through a
construction permit program, based on this line, is
controlling indiscriminate development along Florida’s
coastline. This alternative is included in the
nonstructural combination plan, and plans are developed
around it.

e. NS-5 Moratorium on construction. Moratorium on
construction would be rejected by local interests since the
desired growth of the area is oriented towards tourism and
recreation, attracting retirees and promoting a stable
construction industry. However, the State of Florida is
currently addressing the problem of growth management both
at the Governor’s level and within the Florida Legislature.
Although there is no Federal involvement in this effort
authorized under this study, the impact of laws, policies
and guidelines on growth management in the study area will
be included in the evaluation of all alternatives
considered.

f. NS-6 Flood insurance. Flood insurance, per se,
does not prevent damage; it merely lessens the monetary loss
of the individual property owner. This alternative is
impacted by the limitations imposed on Federal expenditures
under the "Coastal Barriers Resources Act" (COBRA) which
could limit unwise development of the coastal area and is
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carried forward as part of the non-structural combination
plan.

g. NS-7 Evacuation planning. This is a nonstructural
alternative which will be incorporated in the nonstructural
combination plan.

h. Ns-8 Establish a no-growth program. The
establishment of a no-growth program is rejected by local
interests but is one element of growth management plans
being considered by the State Government. Growth in the
area, particularly that in connection with beach activities,
is needed to provide economic depth to the communities.
This alternative is, therefore, included as part of the
State’s growth management efforts and will be considered in
depth in the evaluation of all possible alternatives.

i. NS-9 Condemnation of land and structures. This
alternative would allow the shoreline to erode in the area
with a loss of land until shoreline equilibrium was
established. This alternative does not provide any protec-
tion from erosion or wave damage but is implemented in some
instances by the State in acquiring undeveloped shorefront
properties. The alternative of buying undeveloped
shorefront property to prevent future damages due to unwise
development and to allow erosion to continue to nourish
nearby beaches is an alternative that must be considered
along with other non-structural alternatives.

j. Ns-10 Various nonstructural combinations. It is
recognized that various aspects of many of the preceding
nonstructural solutions would be prudent to implement either
collectively or in combination with structural alternatives.
For the study shoreline, a single nonstructural plan is not
applicable for the entire area.

k. S-1 Revetment. Revetments have been placed on
beaches over the past to protect critically damaged or
eroding areas. These measures have provided temporary
relief, but have not reduced the erosion of the beaches.

The hardening of the beach in one area can merely transfer
the location of the problems further down the beach.
However, to more fully determine the effects of hardfacing
the shoreline, the revetment alternative will be carried at
least through the intermediate alternative evaluation phase.

1. s-2 PBeach fill with periodic nourishment. This
alternative would provide a beach with project dimension
size for recreational purposes as well as a buffer against
wave attack. An offshore source of sand is considered as
inland sources are unavailable due to environmental factors.
Renourishment of the beach would be undertaken periodically
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to maintain the recreational and erosion control features
within design dimensions. Within the study area, about 55
miles of shoreline has been successfully renourished
(29,103,000 cubic yards of sand have been placed on the
coast of Florida during construction of authorized beach
erosion control projects since 1970). This is therefore a
viable alternative.

m. S-3 Beach fjill with perijodic nourishment
stabilized b offsho breakwater or bmerged artificia

reef. The construction of breakwaters or reefs offshore
along the problem areas is considered as an alternative to
reduce periodic nourishment quantities needed to maintain a
protective and recreational beach fill. Such structures
would reduce the amount of wave energy reaching the
shoreline in their lee. The formation of a partial tombolo
would occur if the breakwaters are of sufficient size, thus,
decreasing the rate of annual erosion and thereby decreasing
the annual nourishment requirements. This is currently
under implementation in Region II of the study area and is
being demonstrated as a viable alternative.

n. S-4 Beach nourjshment with maintenance materjal
ift i t. This alternative is similar to the

previous beach fill alternative, but takes advantage of the
material which is obtained from the maintenance dredging
from adjacent inlets. Maintenance operations or new work
has not occurred on a regularly scheduled basis, also all of
the dredged material from the inlet might not be suitable
and, in most cases, have not been sufficient to satisfy the
nourishment requirements; therefore, this alternative is
considered as a supplement to offshore borrow areas and will
be included in evaluation of alternatives.

This alternative also includes maintenance of beach fills
adjacent to inlets by means of a sand transfer plant or
other authorized methods of sand by-passing. Local
interests (Palm Beach County and Boca Raton) maintain sand
transfer plants at Palm Beach Harbor (Lake Worth Inlet),
South Lake Worth Inlet, Boca Raton Inlet, and floating
dredge for transfer at Hillsboro Inlet. The viability of
sand transfer at inlets by dredge has been successfully
demonstrated. However, the effectiveness of fixed sand
transfer plants remains to be substantiated. The
alternative of providing fixed sand transfer plants at
inlets has been reasonably demonstrated as a viable erosion
control measure. The economic feasibility of utilizing sand
transfer plants will be evaluated as a feature of beach
erosion control alternatives and will be included in the
evaluation of detailed plans where appropriate.
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o. S-5 Beach £ill and periodjc nourishment stabjljzed
by groins. Groins or a gr01n field in the problem area
would help hold a beach in front of existing development and
prevent further losses of land. The construction of groins
would have to be supplemented with nourishment so that
adjacent beaches would not be starved of sand. For this
reason, groins are considered as a method to help hold the
£fill in place and to reduce the periodic renourishment
requirements.

p. S-6 Seawalls. The construction of additional
concrete seawalls or improvements to and maintenance of the
existing bulkheads/seawall would provide a significant
degree of protection; however, this would be accomplished at
the expense of a recreational beach, resulting in
substantial economic loss to the area. Reflecting wave
energy off the existing seawalls and bulkheads has resulted
in a steepening of the offshore profiles with resulting
hazardous bathing conditions due to increased undertow and
runouts. However, to more fully determine the effects of
hardfacing the shoreline, the seawall alternative will be
considered at least through the intermediate alternative
evaluation phase.

4g. S 7 e ch £i wit eriodic nouris nt and
san une. This alternative

would help protect the shoreline from storm damages by
reducing high hazard coastal flooding areas to general still
water flooding areas. Measures to prevent damages from
hurricane-induced surges and wave runup could be provided
for a relatively high degree of protection for the
oceanfront structures located along the shoreline. To pro-
vide a complete system of protection against tidal flood
damages in most coastal areas is technically possible.
However, such protection is generally not economically
justifiable, esthetically pleasing, or socially and
environmentally acceptable. This alternative has been
successfully demonstrated in the Miami area and is
considered a viable alternative for reducing erosion and
flooding damage in other areas.

r. S-8 Beacgh :;ll LD periodic nourishment and

a e o o [o] e breakwaters o
submerged artificial reefs. This alternative would
essentially provide the same benefits attributed to
alternative S-7 above, but the construction of offshore
breakwaters or submerged artificial reefs would materially
reduce the periodic nourishment quantities required to
maintain project dimension size during the economic life of
thé project. This alternative is considered economically
and technically feasible based on the demonstrated
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protective action of natural submerged reefs offshore of St.
Lucie and Indian River Counties on the Florida east coast.

s. S-9 Nearshore berms. This alternative is similar
to S-4 where dredged material from an adjacent inlet is used
for shore protection. In this case however, the dredged
material would be placed nearshore instead of onshore. This
method is now possible due to improvements in dredging
technology, allowing placement in shallow water (15 ft
depth). Its low cost compared to onshore disposal could
provide greater benefit. Placement will be a careful
process so that hardbottom impacts will be minimized.

t. S-10 Beachfill with nearshore berms. This
alternative is again similar to S-4 but will use nearshore
disposal instead of onshore disposal. Use of nearshore
berms will require less advance nourishment for the
beachfill project.

u. S-11 Stabilization of beaches and dunes by
vegetation. This alternative would provide beach grass and
sand fences to the berm. The primary benefits from the
provision of sand fences and beach grasses are derived from
the quantity of sand saved and the ability of the works to
provide stability to the berm. This alternative would
result in a reduction of the guantity of periodic
nourishment required. The addition of beach grass and sand
fences would remove a small amount of dry beach away from
recreational beach use. A variation of this alternative
could be implemented at a later date in combination with
beach fill if the formation of wind blown sand dunes and
landward migration thereof become a problem. This has
proven to be a successful alternative feature of nourishment
projects in northeast Florida.

v. S-12 Feeder beach: Beach fills strategically
located to nourish downdrift erosion problem areas. This
concept entails utilizing disposal of maintenance dredging
material, sand transfer plants, and truck hauls to provide
for economical placement of material where it will nourish
downdrift shores due to the predominate direction of
littoral drift. Problem identification and data collection
can be oriented towards providing the necessary information
to formulate plans addressing this alternative on a regional
perspective basis.

w. S-13 Relocation of structures. The relocation of

the structures would allow the area to continue to erode and
the land in this area would be lost until an equilibrium
shoreline is reached. However, most structures within the
area cannot be economically moved from the area which would
be lost. 1In addition, implementation of this alternative
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would result in the loss of valuable recreational beach and
would necessitate the condemnation of the land and
structures in highly developed areas. This alternative is
always considered when evaluating the cost of structural
alternatives.

X. 5S-14 Flood proofing of structures. Flood proofing

of existing structures and requlation of flood plain and
shorefront development are considered part of building code
modifications.

y. S-15 n o i i io jects. All
inlets could be examined to determlne if modification will
improve efficiency in the transfer of sand and/or
maintenance of navigation works. Removal or modification of
jetties, sand transfer facilities, channel alignments and/or
closure could be evaluated.

zZ. S-16 8a ighteni of ies. Sand tightening
will decrease permeability of the )ettles and decrease sand
transported into inlets. This will decrease maintenance
dredging requirements.

aa. S-17 U i on construction of sand transfe

ts fo enourishment. Sand bypassing will introduce
sediment into erosional areas decreasing renocurishment
volumes and intervals.

bb. S-18 Varijious combinations of above. Select

features of the preceding structural solutions could be
implemented collectively or in combination with the
nonstructural alternatives. This alternative will therefore
be carried forward int he formulation process.

Intermediate Assessment of Alternatives

138. The previous paragraphs describing the solutions
eliminated all but one non-structural and 7 structural
alternatives. The no action plan (NS-1) is the single non-
structural alternative to be carried throughout intermediate
plan formulation for consideration and comparison. The
structural alternative plans to be carried into the
intermediate assessment include: beach fill with periodic
nourishment (S-2) (a typical storm damage reduction project
is seen in Figure 3), beach nourishment with maintenance
material form updrift inlet (S-4), nearshore berms (S-9),
beachfill with nearshore berms (S-10), stabilization of
beaches and dunes by vegetation (S-11), abandon or modify
navigation projects (S-15), sand tightening of jetties (S-
16), and upgrading on construction of sand transfer plants
for renourishment (S-17).



92

123r0¥d NOILONA3MY 3OVAVA WYOLS TWOIdAL

SNOILIONOD IAUM TWWWHON 0L 3ISNOJS3d
(1334) 30NN

@28 Q0L a9 [~2]%}=] 2av BoE a2 [~1-24 2 [~]~A %
I i i i 1 1 i 1 2e-
-2~
| a1-

1
qh“_.n.ra
D1
SLaila oS NBIS20
oz
SNOILIONQD 3AYM WHOLS 0L 3SNOJdS3H
(L334 IONYY

]} BRac es 2eos 2av [a] 71> ooz =]} -] 2art-

1 1 1 1 1 1 1 1 le

AT ]

vz

€ NOI93Y-AONLS YOWO1d 40 LSVOD
¢ onbyy

(1339 NOIIWATT3

(133 NOLIVAZT3



93

139. In this phase of plan formulation, alternatives
selected in the preliminary phase will be assessed using
unit price cost estimates. Volumes calculated for beach
fills were based on average profiles for the reach. These
average profiles were developed using BMAP (Beach
MorphologyAnalysis Package). Tables 11 through 13
summarizes the alternatives analyzed.

140. NED Plan Formulation. National economic development
(NED) principles are utilized by the Federal government for
the economic evaluation of all water resource projects. The
NED principles articulate a framework to assist in making
project scope and implementation decisions. For the purpose
of Shore Protection in COFS, NED principles are used to
determine the total net benefits of the project, both in its
entirety and in incremental stages. From this information,
the NED plan is formulated and net benefits are maximized.

141. The NED plan for the COFS shore protection projects
has been developed in accordance with ER 1105-2-100 Section
6-1 by adopting the procedures and policies of the Water
Resource Council’s (WRC) Economic and Environmental
Principles and Guidelines for Water and Related Land
Resources Implementation Studies, Chapter II - Natiopal
Economic Development (NED) Benefit Evaluation Procedures
(March 10, 1983).

142. NEQ P;inciples. National economic development (NED)
is the increase in the net value of the national output of
goods and services, expressed in monetary units.
"contributions to NED are the direct net benefits that
accrue in the planning area and the rest of the nation.
Contributions to NED include increases in the net value of
those goods and services that are marketed, and also those
that may not be marketed."(Economic and Environmental
Principles and Guidelines for Water and Related Land
Resources Implementation Studies, p. 1, March 1983)

143. U.S. Army Corps of Engineers projects produce outputs
which benefit the nation, but these pro;ects also expend the
nation’s resources. The NED prlnc1ple is used to determine
which utilization of the natlon'; resources will produce the
greatest benefits to the nation As such, the NED principle
is a matter of law, policy and/lnterpretatlon rather than
one of economic fact or theory, although it is a policy
firmly rooted in economic theory.

144. The Water Resource Council (WRC) has established
evaluation principles which are intended to ensure proper
and consistent planning by Federal agencies. These
principles, as defined in the "Economic and Environmental
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Principles and Guidelines for Water and Related Land
Resources Implementation Studies", are as follows:

Various alternative plans are to be formulated in a
systematic manner to ensure that all reascnable alternatives
are evaluated.

(a) A plan that reasonably maximizes net national
economic development benefits, consistent with the Federal
objective, is to be formulated. This plan is to be defined
as the NED plan. -

(b) Other plans which reduce net NED benefits in order
to further address other Federal, State, local, and
international concerns not fully addressed by the NED plan
should also be formulated.

(c) Plans may be formulated which require changes in
existing statutes, administrative regulations, and
established common law, such required changes are to be
identified.

(d) Each alternative plan is to be formulated in
consideration of four criteria: completeness, effectiveness,
efficiency, and acceptability. Appropriate mitigation of
adverse effects is to be an integral part of each
alternative plan.

(e) Existing water and related resources plans, such
as State water resources plans, are to be considered as
alternative plans if within the scope of the planning
effort.

145. The planning process leads to the identification of
alternative plans that could be recommended or selected.

The culmination of the planning process is the selection of
the recommended plan or the decision to take no action. The
selection should be based on a comparison of the effects of
alternative plans (ER 1105-2-100 Section 5-11.a). The basis
for selection of the recommended plan should be fully
reported (ER 1105-2-100 Section 5-11.b(4)). 1In presenting
the NED plan, all reports must include appropriate
information and data (ER 1105-2-100 Section 5-16.b).
Concise, understandable displays are also helpful during the
planning process and provide documentation in compliance
with NEPA (ER 1105-2-100 Section 5-9.a.1).

146. Under the NED principle, the best, or NED, plan is the
one that maximizes net benefits. The Corps traditionally
expresses benefits and costs in monetary terms as equivalent
annual values. Thus, maximizing annual net NED benefits is
formally equivalent to selecting a plan with the maximum
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equivalent annual benefits and maximum net present value
(NPV). The plan recommending Federal action is to be the
alternative plan with the greatest net economic benefit,
which is also consistent with protecting the Nation’s
environment (Economic and Environmental Principles and
Guidelines for Water and Related Land Resources
Implementation Studies, p. 1, March 1983).

147. Sand Transfer Plants. The obsolete sand transfer
plants (STP) at Lake Worth and South Lake Worth Inlets in
Palm Beach County are outdated and insufficient in passing
desired volumes of sand and at sufficient discharge distance
south of the respective inlets. The Lake Worth Inlet STP
was in operation from 1958 to 1990. The plant was severely
damaged during the winter storms of 1990 and has not been
operational since that time. The Town of Palm Beach,
current owner of the plant is in the process of temporarily
repairing the STP to provide some bypassing capacity. The
pump has been replaced and a new pipeline has been drilled
under the inlet.

148. The current STP configuration at LWI does not meet the
design standards outlined in the 1958 authorization. The
authorized design was for bypassing 100,000 cubic yards
annually to a point 1,000 to 2,000 feet south of the inlet.
Current plant deficiencies are caused by the limited sand
trap size of the intake location, the limited radius of 40
feet of the intake boom, and the shortened outfall pipeline
on the south side of the inlet, which results in sand
discharge within 200 feet of the south jetty. These
limitations result in little, if any, bypass of sand beyond
the influence of Lake Worth Inlet.

149. The plant facilities at Lake Worth Inlet, with the
exception of the engine and discharge line under the inlet,
are now almost 40 years old. Northeast storms typically
flood the pump house with seawater. There are cracks in the
concrete foundation of the structure housing the pump
equipment. Palm Beach County, which operates the plant, has
reported annual operation and maintenance costs in excess of
$350,000 when in operation, not including the costs for the
recent improvements. There are little or no storm damage
reduction benefits for operation of the existing plant due
to its limited effectiveness described above.

150. It has been assumed that the discharge line for both
plants will be placed under the inlet channel by directional
drilling. This is an expensive technique, thus ensuring a
conservative estimate of cost for justification purposes.
The pipe to be used has been specifically designed not to
regquire rotation since it has a thickened bottom lining.

The detailed design of the Lake Worth Inlet and South Lake
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Worth Inlet STP’s require in-depth hydraulic analyses,
beyond the scope of this study, and will be determined
within Feature Design Memoranda (FDM) to be prepared during
PED). Other construction alternatives, including discharge
pipe routing and placement to reduce cost, will be
considered during this phase.

151. In the 1988 Section 111, Definite Project Report, Palm
Beach Harbor, Florida, it was determined that 45 percent of
erosion downdrift of Lake Worth Inlet is directly
attributable to the Palm Beach Harbor Navigation Project.
This feasibility study has found that the erosion caused by
the project is 67 percent (based on data and analysis in
Appendix D). Cost-sharing will be based on mitigation for
this increased erosion. South Lake Worth Inlet also has an
adverse affect on downdrift shoreline, however, a Federal
navigation project does not exist at that inlet.

Description of Intermediate Alternatives

152. Palm Beach County. _Jupiter/Carlin. This 1.1 mile
beachfill project located between DEP monuments R-13 and R-
19 is authorized but as yet unconstructed. The optimal berm
width is 20 feet at elevation +9.0 feet NGVD and slopes of
1:10 berm to MLW and 1:30 from MLW to existing bottom. The
initial design volume is 513,000 cubic yards and the
renourishment interval is 7 years. Two potential nearshore
berm sites have been identified. However one site was
eliminated due to the close proximity of a proposed borrow
area. A potential dune component of the project will be
analyzed further in the next report. An example of the
methodology for the optimization of the berm width and
nourishment interval will be discussed in the next section
of the report, "Economics of Alternatives".

153. Riviera. The storm protection plan for this segment
of Palm Beach County includes the construction of 5 offshore
breakwater segments. This plan is being designed and
proposed for the county by a consulting firm and is shown in
Figure 4. The breakwaters will be constructed on top of
existing hardbottom and as such would require the placement
of armor stone only. Armor stone density would be 145 pcf,
weight 7,000 lbs, and about 4 cubic feet in dimension.
Considered breakwater lengths are 180 feet, 200 feet, 180
feet, 180 feet, and 200 feet. The breakwaters will be
located about 1 to 1 1\2 miles north of Lake Worth Inlet
(DEP monuments R-67 to R-69) and serve as an extension to a
shallow hardbottom area which is shore-connected at the
northern end. The breakwaters will be between about 150 to
375 feet offshore.
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154. Riviera. This 1.7 mile new project area has a wide
beach but is at a low elevation. A dune project is proposed
and will be examined in detail in the next report for the
area between DEP monuments R-66 and R-75. One potential
nearshore berm site has been identified.

155. Lake Worth Inlet. The recommended plan for sand
bypassing at Lake Worth Inlet (R-75-78) requires the
construction of a new fixed pumping plant located north of
the inlet. The bypassing plant includes:

a. A deposition area north of the north jetty,

b. An array of jet pumps suspended from a pier
oriented perpendicular to the shoreline, or

c. A single jet pump deployed by a crane from the
north jetty,

d. A clear water pump and pipeline providing water to
the jet pumps,

e. An on shore pumphouse containing the clear water
pump and a booster pump for transferring the dredged
material past the inlet,

f. A slurry pit to ensure the proper ratio of solids
to water, and

g. All associated pipe, valves, instruments, and
controls required for operation of the system.

The discharge point for sand bypassing would be about 2,500
feet south of the south jetty. The system would be designed
for a target bypassing rate of about 160,000 cubic yards per
year. The detailed design for deployment of the jet pump
eductors (whether pier or jetty) would be determined within
a Feature Design Memorandum (FDM).

156. North Palm Beach Island. The 1.9 mile beach fill
project located between DEP monuments R-76 and R-85 is
authorized but as yet unconstructed. The optimal berm width
is 20 feet at elevation +9.0 feet NGVD and slopes of 1:10
berm to MLW and 1:30 from MLW to existing bottom. The
initial design volume is 468,000 cubic yards and the
renourishment interval is 9 years. Mitigation for
hardgrounds may be necessary in this area.

157. Palm Beach Island. The 2.7 mile beach £ill project
located between DEP monuments R-91 and R-105 is authorized
but as yet unconstructed. The optimal berm width is 20 feet
at elevation +9.0 feet NGVD and slopes of 1:10 berm to MLW
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TABLE 11
PALM BEACH COUNTY - INTERMEDIATE PROJECT AREAS OF INTEREST
COAST OF FLORIDA STUDY - REGION il

POTENTIAL [FDEP [PROJECT

PROJECT RANGE LENGTH COMMENTS

1. JUPITER/AJUNO R-13-R-28 3.0 miles Authorized Project, not constructed
Beach Fill and Dune;

Nearshore Berm

2, RIVIERA R-87-R-69 |0.38 miles New Project

Stablize Beach with

Groin or Breakwater

3. RIVIERA R-66 - R-75  |1.7 miles New Project

Dune; Nearshore Berm

4. LAKE WORTH INLET R-75-R-78 |0.57 miles New Project

Sand Transfer Plant

8. N. PALM BEACH ISLAND |R-76 - R-85 1.9 miles Authorized Project, not constructed
Beach Fill; Nearshore Barm

7. PALM BEACH ISLAND R-91-R-105 |2.7 miles Authorized Project, not constructed
Beach Fill; Nearshore Berm

8. S. PALM BEACH ISLAND |R-116 - R-132 {3.0 miles Authorized Project, not constructed
Beach Fill

9. S.LAKE WORTH INLET |R-151 - R-154 {0.57 miles New Project

Sand Transfer Plant

10. OCEAN RIDGE R-152 - R-159 {1.48 miles Authorized Project, not constructed
Beach Fill; Nearshore Berm

11. DELRAY BEACH R-175 - R-188 12.65 miles Authorized Project

Beach Fill; Nearshore Berm

12. HIGHLAND BEACH R-188 - R-205 [3.2 miles New Project

Beach Fill; Nearshore Berm

13. BOCA RATON R-205 - R-213 [1.45 miles Authorized Project

Beach Fill; Nearshore Berm
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TABLE 12

BROWARD COUNTY - INTERMEDIATE PROJECT AREAS OF INTEREST
COAST OF FLORIDA STUDY - REGION Hi

POTENTIAL FDEP FPROJECT

PROJECT RANGE LENGTH COMMENTS

1. DEERFIELD BEACH R-1- R-25 4.5 miles New Project
Beach Fill

2. HILLSBORO INLET R-25-R-26 |1000 feet New Project

Sand Trap

Groin or Breakwater

3. POMPANO, UNINC, R-26 - R-53 5.3 miles Authorized Project
LAUD.-BY-THE SEA

Beach Fill; Nearshore Berm

4. FORT LAUDERDALE R-53-R-84 |2.1 miles New Project
Beach Fill; Dune;

Nearshore Berm

5. PORT EVERGLADES |R-85-R-88 ]0.57 miles New Project

Sand Transfer Plant

6. PORT EVERGLADES |R-86 600 feet New Project

Spur and Breakwater

7. JU.LLOYD R-86-R-98 |2.3 miles Authorized Project
Beach Fill; Nearshore Berm

8. DANIA R-98 - R-101  [0.6 miles New Project
Beach Fill

9. HOLLYWOOD/ R-101 - R-128 15.3 miles Authorized Project, not constructed
HALLANDALE

Beach Fill; Nearshore Berm
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TABLE 13
DADE COUNTY - INTERMEDIATE PROJECT AREAS OF INTEREST
COAST OF FLORIDA STUDY - REGION Il

POTENTIAL TFDEP TPROJECT

PROJECT RANGE LENGTH COMMENTS

1. GOLDEN BEACH R-1- R-7 1.1 miles New Project
Beach Fill

2. SUNNY ISLES R-7 - R-20 2.5 miles Authorized Project
Beach Fill; Nearshore Berm

3. BAKERS HAUL. INLET |R-28-R-20 |0.58 miles New Project

Sand Transfer Plant

4. BAL HARBOUR R-27 - R-74 8.9 miles Authorized Project
SURFSIDE, MIAMI BEACH

Beach Fill; Dune;

Nearshore Berm

5. GOVERNMENT CUT R-74-R-75  {0.19 miles New Project

Sand Tightening

6. KEY BISCAYNE R-96 - R-113  [3.2 miles Authorized Project
Beach Fill and Dune
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FIGURE 4

RIVIERA BREAKWATER DESIGN
COAST OF FLORIDA STUDY - REGION IIX

BREAKWATER DESIGN PLAN VIEW
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and 1:30 from MLW to existing bottom. The initial design
volume is 994,000 cubic yards and the renourishment interval
is 8 years. Three potential nearshore berm sites have been
identified. However one site was eliminated due to possible
wave focusing effects. Mitigation for hardgrounds may also
be necessary in this area

158. ou a 1s . The three mile beach fill
project located between DEP monuments R-116 and R-132 is
authorized but as yet unconstructed. The optimal berm width
is 20 feet at elevation +9.0 feet NGVD and slopes of 1:10
berm to MLW and 1:30 from MLW to existing bottom. The
initial design volume is 800,000 cubic yards and the
renourishment interval is 6 years.

159. Ocean Ridge. The 1.5 mile beach fill project located
between DEP monuments R-152 and R-159 is authorized but as
yet unconstructed. The optimal berm width is 60 feet at
elevation +9.0 feet NGVD and slopes of 1:10 berm to MLW and
1:30 from MIW to existing bottom. The initial design volume
is 462,000 cubic yards and the renourishment interval is 8
years. Two potential nearshore berm sites have been
identified, but were eliminated.

160. Delray Beach. The 2.6 mile beach fill project located
between DEP monuments R-175 and R-188 is authorized and
constructed. The optimal berm width in the re-analysis of
this project is 20 feet at elevation +9.0 feet NGVD and
slopes of 1:20 berm to MLW and 1:30 from MLW to existing
bottom. The initial design volume is 962,000 cubic yards
and the renourishment interval is 10 years. One potential
nearshore berm site has been identified.

161. Highland Beach. the 3.2 mile beach fill project
located between DEP monuments R-188 and R-205 is a newly
developed project. It would fill in a gap between two
authorized projects lessening end losses. The optimal berm
width in the analysis of this project is 25 feet at
elevation +9.0 feet NGVD and slopes of 1:10 berm to MLW and
1:30 from MLW to existing bottom. The initial design volume
is 782,000 cubic yards and the renourishment interval is 10
years., One potential nearshore berm site has been
identified.

162. Boca Raton. The 1.5 mile beach fill project located
between DEP monuments R-205 and R-213 is authorized and
constructed. The optimal berm width in the re-analysis of
this project is 20 feet at elevation +9.0 feet NGVD and
slopes of 1:10 berm to MLW and 1:35 from MLW to existing
bottom. The initial design volume is 484,000 cubic yards
and the renourishment interval is 8 years. One potential
nearshore berm site has been identified.
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163. Broward County. Deerfield Beach. The 4.5 mile beach
fill project located between DEP monuments R-1 and R-24 is a
newly developed project. The optimal berm width in the
analysis of this project is 20 feet at elevation +9.0 feet
NGVD and slopes of 1:15 berm to MLW and 1:30 from MLW to
existing bottom. The initial design volume is 1,782,000
cubic yards and the renourishment interval is 8 years.

164. Hillsboro Inlet. Navigation improvements are being
considered for the outer channel at this inlet to provide
advanced maintenance for the entrance channel. Two
alternatives are being evaluated. The first is as designed
and contained within a permit request by the local sponsor
which proposes to dredge a fan/delta shaped entrance channel
extending from the eastern limits of the existing jetties to
the minus 15-foot contour, NGVD, a distance of about 1,550
feet. the seaward side of the new channel would be
approximately 1,000 feet and the proposal is to dredge to
minus 20 feet, NGVD, with a 2-foot over dredge allowable.
About 75,000 and 140,100 cubic yards of sand and rock,
respectively would be removed. Excavated sand would be
placed wither on the beach within 2,000 feet south of the
inlet (R-25 to R-27) or within a near-shore reach located
about 4,000 to 6,000 feet south of the inlet (R-29 to R-31).
The rock removed would be placed on an existing artificial
reef approximately 3.75 miles north of the inlet in waters
60 to 70 feet deep (large diameter rocks) and 350 to 400
feet deep (small diameter rocks). The second navigation
alternative would consist of deepening the existing locally
maintained 200 foot wide entrance channel to -15 feet MLW
extending from the eastern limits of the existing jetties to
the -15 foot MLW contour. The depth of the widener would
also be -15 feet MILW. Material removed would include about
80,100 cubic yards of sand and 23,250 cubic yards of rock.
Disposal options would be identical to the first
alternative.

165. Pompano/Lauderdale-By-The-Sea. The 5.3 mile beach
£fill project located between DEP monuments R-24 and R-53 is

authorized and constructed. The optimal berm width in the
re-analysis of this project is 20 feet at elevation +9.0
feet NGVD and slopes of 1:15 berm to MLW and 1:30 from MLW
to existing bottom. The initial design volume is 1,917,000
cubic yards and the renourishment interval is 7 years. One
potential nearshore berm site has been identified.

166. Fort Lauderdale. This 2.1 mile new project area is at
a low elevation and experiences flooding during storms. A
dune project is proposed and will be examined in detail in
the next report for the area between DEP monuments R-53 and
R-64. A beach fill will be analyzed in conjunction with the
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dune. One potential nearshore berm site has been identified
but was eliminated due to the potential for wave focusing.

167. Port Everglades. The recommended plan for sand
bypassing at Port Everglades (R-85-88) requires the
construction of a fixed pumping plant similar to Lake Worth
Inlet located north of the inlet. This discharge point for
§and bypassing would be about 1000 feet south of the south
etty.

168. Port Everglades. The inlet management plan for Port
Everglades recommended the construction of two structures
immediately south of the port’s south jetty. The design
includes a 150 foot jetty spur structure connected to the
south side of the Port Everglades south jetty at an angle
which is approximately parallel to the historical shoreline
south of the inlet. 1In addition, a 300 foot long breakwater
would be constructed along the same alinement as the Jjetty
spur with a 150 foot gap between the spur and the
breakwater. The jetty spur would be a rubble mound
structure with a core, intermediate, and armor layers with a
crest elevation of about +8.0 feet. The armor would be
granite of a weight of 8 to 10 tons. Similarly, the
detached breakwater would be similar structure but would
only consist of layers of armor stone of 6 to 10 tons to an
elevation of +5.0 feet. These structures are designed to
reduce the chronic erosion immediately south of the harbor
by disrupting the circulation patterns due to tidal
associated with currents.

169. J.U. . The 2.3 mile beach fill project located
between DEP monuments R-86 and R-98 is authorized and
constructed. The optimal berm width in the re-analysis of
this project is 20 feet at elevation +10.0 feet NGVD and
slopes of 1:15 berm to MLW and 1:30 from MLW to existing
bottom. The initial design volume is 1,032,000 cubic yards
and the renourishment interval is 5 years. One potential
nearshore berm site has been identified.

170. Dania. The .6 mile beach £fill project located between
DEP monuments R-98 and R-101 is newly developed. A beach
£ill at Dania would fill in the gap between J.U. Lloyd and
Hollywood/ Hallandale, two authorized projects. However,
due to the small project length, the fill would be designed
as a transition. The optimal berm width would transition
between 20 and 45 feet with a transition berm height between
elevation +10.0 feet and +7.0 NGVD and slopes of 1:15 berm
to MIW and 1:40 from MLW to existing bottom.

171. Hollywood/Hallandale. The 5.3 mile beach £ill project
located between DEP monuments R-101 and R-128 is authorized
and constructed. The optimal berm width in the re-analysis
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of this project is 45 feet at elevation +7.0 feet NGVD and
slopes of 1:15 berm to MW and 1:45 from MLW to existing
bottom. the initial design volume is 1,458,000 cubic yards
and the renourishment interval is 7 years. One potential
nearshore berm site has been identified.

172. Dade County. Golden Beach. The 1.1 mile beach fill
project located between DEP monuments R-1 and R-7 is a newly
developed project. It would fill in a gap between two
authorized projects (in two different counties) decreasing
end losses. The optimal berm width in the analysis of this
project is 70 feet at elevation +8.2 feet NGVD and slopes of
1:10 berm to MLW and 1:30 from MLW to existing bottom. The
initial design volume is 408,000 cubic yards and the
renourishment interval is 6 years. Two potential nearshore
berm sites have been identified. One has been eliminated
due to potential wave focusing.

173. Sunny Isles. The 2.5 mile beach fill project located
between DEP monuments R-7 and R-20 is authorized and
constructed. The optimal berm width in the re-analysis of
this project is 40 feet at elevation +8.2 feet NGVD and
slopes of 1:10 berm to MLW and 1:30 from MLW to existing
bottom. The initial design volume is 607,000 cubic yards
and the renourishment interval is 4 years. One potential
nearshore berm site has been identified.

174. Bakers Haulover Inlet. The recommended plan for sand
bypassing at Bakers Haulover Inlet (R-26-29) requires the
construction of a fixed pumping plant similar to Lake Worth
Inlet located north of the inlet. The discharge point for
sand bypassing would be about 1000 feet south of the south
jetty.

175. Bal Harbour, Surfsjde, Miami Beach. The 8.9 mile
beach fill project located between DEP monuments R-27 and R-
74 is authorized and constructed. The optimal berm width in
the re-analysis of this project is 60 feet at elevation +8.2
feet NGVD and slopes of 1:10 berm to MLW and 1:30 from MLW
to existing bottom. The initial design volume is 3,732,000
cubic yards and the renourishment interval is 3 years. Four
potential nearshore berm sites has been identified. The
dune component of this project will be analyzed in the next
report.

176. Government Cut. To sand tighten the north jetty (R-
74, excavation will be required to construct a stable
foundation for the increased width of the rebuilt cross-
section. Excavation will be required to either -4 feet MLW,
or until buried armor stone is encountered, whichever occurs
first. If no armor stone is encountered, an 18-inch bedding
layer will be placed, and armor stone will be placed in a
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layer at least 2 stones thick. The displaced armor stone
will be used first, then supplemented by 1,980 tons of new
2-ton armor stone (165 lb/ft 3 minimum). The armor layer
above the core will be chinked and grouted also, in order to
create an impermeable barrier to elevation +12.0 MLW. The
final crest width will be 15 feet, at an elevation of +12
feet MLW. Side slopes will be 1 vertical on 1.5 horizontal.
The total quantities of new materials are as follows:

a. Displaced Existing Armor Stone. Approximately
4,465 tons of existing armor stone will be excavated and
stockpiled next to the jetty, then replaced as the structure
is rebuilt.

b. New Armor Stone. Assuming 165 lb/ft3 minimum unit
weight, 25 percent voids, and 10 percent waste, 1,980 tons
of new 2-ton armor stone will be required.

¢c. New Bedding/Core/Chinking Stone. This type of
stone will be used in four areas: placement below MLW along
the excavated jetty centerline, construction of a foundation
at -4 feet MLW to support the increased width of the jetty,
construction of the sand-tight core, and chinking above the
core. Locally available stone may be used. Assuming a unit
weight of 140 1lb/ft3, plus 10 percent waste, 374 tons will
be required to construct the foundation layer for the new
armor stones. An additional 410 tons of stone will be
placed to -3 feet MLW by pressure-washing. Construction of
the impermeable core will require 1,852 tons, and chinking
above the core will require 315 tons. Total weight of stone
required is 2,951.

177. Key Biscayne. The 3.2 mile beach fill project located
between DEP monuments R-96 and R-113 is authorized and
constructed. The optimal berm width in the re-analysis of
this project is 45 feet at elevation +5.3 feet NGVD and
slopes of 1:14 berm to MLW and 1:30 from MLW to existing
bottom. The initial design volume is 332,000 cubic yards
and the renourishment interval is 5 years. A potential dune
component of this project will be considered in the next
report.

178. Two structural alternatives, Riviera Groin or
Breakwater (R-67-69) and Port Everglades spur and breakwater
(R-86) analyzed during the intermediate assessment of
alternatives were determined to be beyond the scope of this
study. They will not be further analyzed. Two sand
transfer plant alternatives, Port Everglades (R-85) and
Bakers Haulover Inlet (R-26) were also not studied further
due to the inadequate supply of sediment to transfer. The
sediment budget for these two inlets are discussed in
Appendix D.
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179. The beach fill alternative at Riviera (R-66-75) was
determined to be unfavorable due to its localized nature.
The erosional hot spot covers a very small portion of the
project area. Periodic nourishment is authorized and should
be used to £ill in the hot spot as it occurs.

DETAILED ALTERNATIVE PLANS

180. In the final phase of plan formulation, the
development and assessment of detailed alternative plans is
undertaken. Detailed benefits have been computed. MCACES
cost estimates, including the costs of lands, easements,
rights-of-way and mitigation, have also been computed. This
detailed information may be found in Appendix D.

Detailed Assessment of the No Action Plan

181. This alternative assumes that the erosion in the study
area will continue with no solutions or remedial measures
being constructed, except for those in response to emergency
situations. Local efforts to stop the storm and erosion
damage have been limited to construction and repair of
coastal armor. These efforts have not provided the desired
level of storm protection.

182. This option avoids any undesirable effects that may be
associated with construction of the selected plan. However,
if steps are not taken to counteract the erosion and provide
an appropriate level of storm damage protection, continuing
erosion and recession of the shoreline will occur with
subseguent loss of valuable property and damage to
structural improvements along the shoreline. A summary of
environmental impacts of the no action plan is presented in
the Environmental Impact Statement which follows the main
text of this report.

Description of Detailed Alternatives

183, Detailed alternatives are described in the following
section in geographic order from north to south. The
discussion is grouped by littoral cell (beach reaches
between two inlets), generally considered as a project
segment. In those cases where two counties are involved
within the same littoral cell, i.e., Boca Raton Inlet to
Hillsboro Inlet and Port Everglades Inlet to Bakers Haulover
Inlet, the project alternatives are discussed on a county
basis.

184. Figures 5 - 8 illustrate the various project segments
and project components on a regional scale. Figures 9 - 22
illustrate the recommended project footprints at a more
detailed scale also illustrating identified nearshore
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hardgrounds. Mitigation for impacts to hardgrounds have
been incorporated into the MCACES cost estimates in Appendix
D.

PALM BEACH COUNTY
Jupite et to Lake Worth Imnl Project Segment:

185. Jupiter/Carlin. This existing 1.1 mile beach
restoration and periodic nourishment project component is
located between DEP monuments R-13 and R-19. The project
consists of a beach restoration with a seven year
nourishment interval. 1Initial construction of this project
was completed during April 1995. Extension of Federal
participation from 10 years from completion of construction
to 50 years from the start of construction is recommended.
Nearshore berms are not feasible in association with this
project area due to the presence of nearshore hardgrounds.

186. Ocean Cay/Juno. This 2.75 mile project component is
currently authorized for periodic nourishment as needed and
justified. The recommended modification includes adding
initial restoration by construction of a design beach with a
55 foot berm, and periodic nourishment between DEP monuments
R-27 and R-41. The renourishment interval is seven years.
The equilibrium toe of fill, including initial fill plus
advance nourishment, is 300 feet. Mitigation for
approximately 1.7 acres of hardground impact may be
necessary in association with this project component. A
nearshore berm site, away from potential hardground impact,
has also been identified for use as an alternative
maintenance dredged material disposal site. Extension of
Federal participation from 10 years from completion of
construction to 50 years from the start of construction is
also recommended.

Lake Worth Inlet to South Lake Worth Inlet Project Segment:

187. Recommend that the project for Palm Beach County,
Florida for Lake Worth Inlet to South Lake Worth Inlet (Palm
Beach Island) authorized in 1958 (PL 85-500) be
deauthorized. The following project components for Palm
Beach Island would be added as project modifications to the
Palm Beach County, Florida (1962) project. Extension of
Federal participation from 10 years from the completion of
construction to 50 years from the start of construction is
also recommended for each project component.

188. Lake Worth Inlet. The recommended plan for Lake Worth
Inlet requires the construction of a new fixed sand transfer
plant to be located north of the inlet with three discharge
points located along the dry beach 750, 1,250 and 1,750 feet
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south of the south jetty on Palm Beach Island. This system
would be designed for a target bypassing rate of about
160,000 cubic yards per year to the south, across the inlet,
through a 12-in pipeline.

189. The recommended plan for the sand bypassing plant
would include:

a. A deposition area north of the north jetty,

b. An array of jet pumps suspended from a pier
oriented perpendicular to the shoreline, or a single jet
pump deployed by a crane from the north jetty,

€. A clear water pump and pipeline providing water to
the jet pumps,

d. An on shore pumphouse containing the clear water
pump and a booster pump for transferring the dredged
material past the inlet,

e. A slurry pit to ensure the proper ratio of solids
to water,

f. An drilled tunneled pipeline under the inlet from
north of the north jetty to the south side of the south
jetty, and

g. All associated pipe, valves, instruments, and
controls required for operation of the system, including
three remote controlled discharge valves located within the
first 2,250 feet south of the south jetty.

190. The detailed sand transfer plant design would be
determined within a Feature Design Memorandum (FDM) to be
prepared during PED.

191. North-end Palm Beach Island. The 1.95 mile beach

restoration and periodic nourishment project component
located between DEP monuments R-76 and R-85 is authorized
(1958), but not constructed. The optimal berm width is 10
feet at elevation +9.0 feet NGVD and slopes of 1:10 berm to
MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 100,000 cubic yards with a 190 foot
toe of fill. The recommended renourishment interval is 4
years. The distance to the equilibrium toe of fill,
including initial f£ill plus advance nourishment, is 281 feet
with a total volume of 239,400 cubic yards. Mitigation for
approx1mate1y 18 acres of hardground impact may be necessary
in association with this project segment. Nearshore berms
are not feasible in association with this project component
due to the presence of nearshore hardgrounds.
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192. Palm Beach Island (Mid-town). The 3.1 mile beach

restoration and periodic nourishment project component
located between DEP monuments R-91 and R-105 is authorized
(1958), but not constructed. The optimal berm width is 25
feet at elevation +9.0 feet NGVD and slopes of 1:10 berm to
MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 568,400 cubic yards with a 390 foot
toe of fill. The recommended renourishment interval is 4
years. The distance to the equilibrium toe of fill,
including initial fill plus advance nourishment is 455 feet
with a total volume of 1,025,7800 cubic yards. Mitigation
for approximately 3.65 acres of hardground impact may be
necessary in association with this project component. Three
potential nearshore berm sites have been identified for use
as an alternative maintenance dredged material disposal site
for the Federal navigation project at Palm Beach Harbor.

193. South-end Palm Beach Island. This 3.25 mile beach

restoration and periodic nourishment project component
located between DEP monuments R-116 and R-132 is authorized
(1958), but not constructed. The optimal berm width is 35
feet at elevation +9.0 feet NGVD and slopes of 1:10 berm to
MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 248,900 cubic yards with a 350 foot
toe of fill. The recommended renourishment interval is 4
years. The distance to the equilibrium toe of fill,
including initial fill plus advance nourishment, is 432 feet
with a total volume of 674,500 cubic yards. Mitigation for
approximately 5.4 acres of hardground may be necessary in
association with this project component.

South Lake Worth Inlet to Boca Raton Inlet Segment:

194. South Lake Worth Inlet. The recommended plan for
South Lake Worth Inlet requires the construction, operation
and maintenance of a new sand transfer plant to be located
north of the inlet with one discharge point located
approximately 2,000 feet south of the south jetty. This
system would be designed for a target bypassing rate of
about 120,000 cubic yards per year. The design would be
similar to the Lake Worth Inlet sand transfer plant and
would similarly be determined within a Feature Design
Memorandum (FDM) during PED studies.

195. QOcean Ridge. The 1.35 mile beach restoration and
periodic nourishment project component located between DEP
monuments R-152 and R-159 is authorized (1962), but not
constructed. This project is scheduled for construction by
Palm Beach County during 1996. The optimal berm width is 60
feet at elevation +9.0 feet NGVD and slopes of 1:10 berm to
MLW and 1:30 from MLW to existing bottom. The initial
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design volume is 770,000 cubic yards and includes 8 years of
advance nourishment. The annual advance nourishment is
62,600 cubic yards. Two nearshore berm sites, however, have
been recommended as potential dredged material disposal
sites. Extension of federal participation from 10 years
from completion of construction to 50 years from the start
of construction is recommended.

196. pDelray Beach. The recommended 2.7 mile beach
restoration and periodic nourishment project component
located between DEP monuments R-175 and R-188 is authorized
and constructed. This project is recommended for
modification with an additional 20 feet optimal berm width
at elevation +9.0 feet NGVD and slopes of 1:20 berm to MLW
and 1:30 from MLW to existing bottom. The recommended
additional design volume is 155,300 cubic yards with a 290
foot equilibrium toe of fill. No hardgrounds exist in the
vicinity of this project so no mitigation will be required.
Although this project component is a considerable distance
from either inlet, an extensive nearshore berm site offshore
of this project component is recommended as a potential
dredged material disposal site. The Delray project has been
extended to 50 years of Federal participation by Assistant
Secretary of Army (Civil Works) under Section 934.

197. Highland Beach. The 3.4 mile beach restoration and
periodic nourishment project component located between DEP
monuments R-188 and R-205 is a modification to the
authorized (1962) periodic nourishment project. It would
fill in a gap between two authorized projects for lessening
end losses. The optimal berm width of this project
component is 120 feet at elevation +9.0 feet NGVD, and
slopes of 1:10 berm to MLW and 1:30 from MLW to existing
bottom. The initial project design volume is 1,017,450
cubic yards with a 350 foot toe of fill. The recommended
renourishment interval is 7 years. The distance to the
equilibrium toe of fill, including initial fill plus advance
nourishment, is 450 feet with a total volume of 1,900,430
cubic yards. Mitigation for approximately 1.9 acres of
hardground may be necessary for this project component. One
nearshore berm site has been identified offshore of this
project coastline. Extension of Federal participation from
10 years from completion of construction to 50 years from
the start of construction is recommended.

198. Boca Raton. The 1.65 mile beach restoration and
periodic nourishment project component located between DEP
monuments R-205 and R-213 is authorized and constructed.
Extension of Federal participation from 10 years from
completion of construction to 50 years from the start of
construction is recommended. Another recommended
modification to this project component is a nearshore berm
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site as an alternative maintenance dredged material disposal
site.

other Palm Beach County Project Seqment Alternatives:

199. As previously discussed, specific recommendations for
the 1.9 miles of northern the Palm Beach County shoreline,
north of Jupiter Inlet, will be addressed in the Region IV
COFS study. 1In addition to the above specific project
components, periodic nourishment as necessary and justified
is an existing project feature for Palm Beach County,
Florida. No modification of this project feature is
recommended for the economic life of the project. Dune
grassing, as necessary and justified is also recommended for
the Palm Beach County shoreline as a cost

effective project feature.

BROWARD COUNTY:

Boca o nle a ch Coun to Hi boro I t
Brow Count: ent:
200. Deerfield Beach/Hillsboro Beach (Segment I). The 4.4

mile beach restoration and periodic nourishment project
segment located between DEP monuments R-1 and R-24 is
authorized, but not constructed. The optimal berm width is
30 feet at elevation +9.0 feet NGVD and slopes of 1:10 berm
to MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 746,700 cubic yards with a 300 ft
toe of £fill. The recommended renourishment interval is 7
years. The distance to the equilibrium toe of fill,
including initial fill plus advance nourishment, is 406 feet
with a total volume of 1,055,820 cubic yards. Mitigation
for approximately 4.65 acres of hardground may be necessary
in association with this project segment. A nearshore berm
dredged material disposal site has been identified and
recommended offshore this project shoreline. It is also
recommended that Federal participation in this project
segment be extended from 10 years from completion of
construction to 50 years from the start of construction.

201. Hillsboro Inlet. Navigation improvements are being
considered for the outer channel at this inlet to provide
additional advanced maintenance for the entrance channel as
part of the Hillsboro Inlet, Florida, Federal navigation
project. Two alternatives are being evaluated. ©One
alternative is as designed and contained within a permit
request by the sponsor. The other is an alternative
designed by Jacksonville District. The recommendations for
this navigation project will be addressed in a separate
navigation report which will address related potential
impacts to the adjacent shorelines.
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-] (-] r verglade [ t
II):
202. Pompano/Lauderdale-By-The-Sea. The 5.2 mile beach

restoration and periodic nourishment project component
located between DEP monuments R-24 and R-53 is authorized
and constructed. This project is recommended for
modification with an additional 35 feet optimal berm width
at elevation +9.0 feet NGVD and slopes of 1:20 berm to MLW
and 1:30 from MLW to existing bottom. The recommended
additional design volume is 600,000 cubic yards with a
resulting ‘equilibrium toe of fill of 365 feet. Mitigation
for approximately 12.25 acres of hardground may be necessary
in association with this project segment modification. A
nearshore berm dredged material disposal site has been
identified and recommended off this project shoreline.
Extension of Federal participation in this project segment
from 10 years from completion of construction to 50 years
from the start of construction is also recommended.

203. Fort Laudexdale. This 4.0 mile project segment area
located between DEP monuments R-53 to R-74 is authorized for
periodic nourishment. A beach restoration and periodic
nourishment project component modification is recommended.
The recommended optimal berm width is 25 feet at elevation
+9.0 feet NGVD and slopes of 1:10 berm to MLW and 1:30 from
MLW to existing bottom. The initial project design volume
is 466,700 cubic yards. The recommended renourishment
interval is 6 years. The distance to the equilibrium toe of
£ill, including initial fill plus advance nourishment, is
500 ft with a total volume of 858,193 cubic yards. Federal
participation to 50 years from the start of construction of
this component is recommended. Mitigation for approximately
18 acres of hardground impact may be necessary in
association with this project component. Nearshore berms
are not feasible in association with this project component
due to the presence of nearshore hardgrounds.

Port Ev de nle Broward Count to Bakers Haulover
Inlet (Dade County):
oW t Segment IIX):

204. Segment III of the Broward County project includes two
authorized beach restoration and periodic nourishment
project sections, J. U. Lloyd and Hollywood/Hallandale.
Extension of Federal participation to the 50 year economic
life of these projects was approved by Assistant Secretary
of Army (Civil Works) under Section 934 in September 1992,

20S. J.U, Lloyd. The 2.3 mile beach restoration and
periodic nourishment project component located between DEP
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monuments R-86 and R-98 is authorized and constructed. The
optimal berm width in the re-analysis of this project
remains at 100 feet at elevation +10 feet NGVD and slopes of
1:15 berm to MLW and 1:30 from MLW to existing bottom. The
design volume, including initial fill and advance
nourishment is 1,032,000 cubic yards. The renourishment
interval is 6 years. The only recommended modification to
this project segment is a nearshore berm site as an
alternative maintenance dredged material disposal site.

206. Hollvwood/Hallandale. The 5.25 mile beach fill
project located between DEP monuments R-101 and R-128 is
authorized and constructed. This project is recommended for
modification with an additional 50 feet optimal berm width
at elevation +7.0 feet NGVD and slopes of 1:15 berm to MLW
and 1:40 from MLW to existing bottom. The recommended
additional design volume is 720,000 cubic yards resulting in
a project equilibrium toe of fill of 230 feet. The
renourishment interval is 6 years. No hardgrounds exist in
the immediate vicinity of this project so no mitigation will
be required. A nearshore berm dredged material disposal
site has been identified offshore of this project segment.

207. Dania. This 0.6 mile reach of beach is presently
authorized for periodic nourishment. A modification to a
beach restoration and periodic nourishment project is
recommended for this project segment component located
between DEP monuments R-98 and R-101. 1Initial restoration
of the beach at Dania would fill in the gap between J.U.
Lloyd and Hollywood/Hallandale. Due to the small project
length, the fill would be designed as a transition between
these two all ready constructed projects and help reduce end
losses in Segment III.

208. The optimal berm width transition between J. U. Lloyd
and Hollywood/ Hallandale is 125 feet, on the average (i.e.,
between 100 and 150 feet), with a transition berm height
between elevation +10.0 feet and +7.0 NGVD and slopes of
1:15 berm to MLW and 1:40 from MLW to existing bottom. The
initial design volume is 208,300 cubic yards. The
recommended renocurishment interval is 6 years. The distance
to the equilibrium toe of fill, including initial fill plus
advance nourishment, is 220 feet with a total volume of
460,840 cubic yards. Federal participation in the economic
life of this transition project component is recommended.

[¢] ward te ves:

209. In addition to the above specific project segments,
periodic nourishment as necessary and justified is an
existing project feature to the Broward County, Florida
project. No change in this project feature is recommended
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at this time. Dune grassing, as necessary and justified is
also recommended for the Broward County shoreline as a cost
effective project feature.

DADE COUNTY:

Continuation Port Eve des Inle Broward Count to
B H over I Dade H

210. Golden Beach. It is recommended that the Dade County,
Florida, Beach Erosion Control and Hurricane Protection
Project be modified to include initial restoration and
periodic nourishment for the 1.2 mile shoreline located
between DEP monuments R-1 and R-7 in Dade County. This
project component would fill in a gap between the Dade
County and Broward County authorized projects, decreasing
project end losses. The optimal berm width in the analysis
of this project is 100 feet at elevation +8.2 feet NGVD and
slopes of 1:10 berm to MLW and 1:30 from MLW to existing
bottom. The initial project design volume is 311,000 cubic
yards with a 260 foot toe of fill. The recommended
renourishment interval is 6 years. The distance to the
recommended equilibrium toe of fill, including initial fill
plus advance nourishment is 832 feet with a total volume of
534,660 cubic yards. Mitigation for approxlmately 5.2%
acres of hardground impact may be necessary in association
with this project segment. One nearshore berm site has been
identified as an alternative maintenance dredged material
disposal site.

211. Sun Isles. The 2.65 mile beach fill project segment
component located between DEP monuments R-7 and R-20 is
authorized and constructed. This segment of the Dade
County, Florida project is recommended for modification with
an additional 20 feet optimal berm width at elevation +8.2
feet NGVD and slopes of 1:10 berm to MLW and 1:30 from MLW
to existing bottom. The recommended additional design
volume is 146,700 cubic yards with an additional 200 foot
toe of fill extension. No hardgrounds exist in the vicinity
of this project so no mitigation will be required. One
nearshore berm site has been identified as an alternative
maintenance dredged material disposal site.

Bakers Haulover Inlet to Government Cut:
212. Bal Harbour, Surfside, Miami Beach. The 9.3 mile

beach fill project segment located between DEP monuments R-
27 and R-74 is authorized and constructed. The only
recommended modifications to this project segment are the
addition of four nearshore berm sites that have been
identified as an alternative maintenance dredged material
disposal sites.
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213. Government Cut. As identified in a previous DM, a
sand tightening of Government Cut has been recommended.
This sand tightening will help reduce end losses to the
southern portion of the Miami Beach project segment and
further reduce Government Cut maintenance dredging
requirements. The sand tightening project will be
undertaken as a separate project modification.

Project Segments South of Gov ent t:

214. Virginia Key/Northern Key Biscayne. Shore protection
of Virginia Key and northern Key Biscayne was authorized by
the River and Harbor Act of 1962 (PL 87-874). Construction
of the 1.8 mile Virginia Key shoreline and 1.9 mile northern
Key Biscayne shoreline was completed in 1969. The Virginia
Key shoreline was renourished in 1972 and 13 groins were
also constructed. This project was deauthorized in 1990.

As documented in the 1992 Rehabilitation Report following
Hurricane Andrew, in August 1992, the Virginia Key project
was found to be performing well to date. No project segment
modification is recommended for Virginia Key at this time.

215. Key Biscayne. The 2.3 mile beach f£ill project located
between DEP monuments R-101 and R-113 was initially
constructed in 1985 under the authority of Section 103 of
the 1962 River and Harbor Act. Nourishment for 50 years was
authorized, however, the Federal limit of $1,000,000 under
Section 103 has been met. It is recommended that the Dade
County project be modified to incorporate this project
segment so that Federal participation in periodic
nourishment can be continued through the economic life of
this project segment. An additional optimal berm width of
10 feet at elevation +8.2 feet NGVD and slopes of 1:10 berm
to MLW and 1:30 from MLW to existing bottom is recommended.
The additional project design volume is 106,660 cubic yards.
The recommended renourishment interval is 7 years.

Other Dade County Project Segment Alternatives:

216. In addition to the above specific project segment
modifications, periodic nourishment as necessary and
justified is recommended for all Atlantic Ocean shorelines
within Dade County for the economic life of each project
segment. Dune grassing, as necessary and justified is also
recommended for the Dade County shoreline as a cost
effective project feature.

PROJECT COSTS
217. Project costs have been developed for the beach fill

alternatives based upon May 1995 unit price levels and the
use of borrow areas offshore. Given the dwindling supply of
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sand available from inlets and offshore borrow areas in
Region III, unit prices have also been developed for
aragonite (calcium carbonate) and upland sources and have
been used for economic analysis in this report.

218. Unit prices for beach fills are based on the use of
hopper and pipeline dredging. Basic mobilization costs of
$300,000 to $420,000 and an additional $100,000 for
mobilizing to another project segment were used.

219. Costs were generated for each beach fill segment based
on a long-term average annual erosion rate and an overfill
factor between 6 and 15 percent. Because of the high cost
of mobilizing equipment to the various beach fill projects,
the option of combining nourishment of some projects were
considered. Cost estimates included mobilization and
demobilization, unit prices of fill, monitoring, and
environmental considerations.

220. The analysis was performed over a 50-year period to
determine the annual cost of the authorized beach fill for
each project, using a 7.625 percent interest rate. The
beach fill alternatives evaluated in the plan formulation
included 20, 40, 60, 80, and 100-ft. equivalent extensions
(in some cases 120 and 140-ft. extensions). Costs were
developed for each extension. An example is shown in Table
14.

221. MCACES cost estimates including mitigation costs are
located in Appendix D.

222. Advanced Nourishment Requirements. The majority of
beach fill projects include nourishment to maintain the
dimensions of the beach fill that were selected for
construction. These beach dimensions and the resulting
project performance are factored into the economic analysis
of the project. 1In order to ensure that these design
dimensions are maintained until the first periodic
nourishment event occurs, advanced nourishment of the beach
fill is usually incorporated during the initial beach fill
operation. Advanced nourishment usually consists of placing
an additional amount of beach fill to offset the expected
losses from the time of completion of the project to the
first scheduled nourishment event. Table 14 is an example
of one of the cost optimization analyses which provide the
nourishment interval. Enough advanced nourishment will be
placed to ensure that the design fill will be maintained for
that time interval. Advanced nourishment volumes are
included in the initial fill volume. Each project segment’s
cost optimization is on file at the Jacksonville District.
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Primary Project Benefits

223. Preliminary economic justification for project
formulatioin of the beach fill projects in Region III are
based solely on the protection of structural improvements
located along the front row of development along the project
shoreline. Shorefront development is a mix of single
family, multi-family, commercial, and park development. The
economic evaluation determines the justification of Federal
participation based on the benefits generated versus the
cost of providing shore protection and storm damage
reduction along the project shorefront.

224. Benefits resulting from the project construction are
categorized as primary and incidental. Primary benefits,
the only benefits used for project formulation, are realized
through the prevention and/or reduction of storm damages to
coastal development. Tables 16 through 18 summarize the
preliminary economic justifications for project formulation.

225. Guidance for the inclusion of incidental project
penefits such as recreation are set forth in Engineering
Regulation (ER) 1105-2-100 which states "recreation benefits
produced as a benefit of the basic project may exceed 50
percent of the total project benefits, but economic justi-
fication must be demonstrated on the basis of recreation
benefits limited to 50 percent of total project benefits."

226. In the evaluation of the projects, benefits stemming
from the elimination of existing erosion control structures
and storm damage to development were based on May 1995 price
levels and an interest rate of 7.625 percent.

227. 1In the analysis of the storm damage benefits which the
authorized beach fills will provide, the damages projected
for the 50-years following completion of construction for
each project were determined (assuming with and without
project conditions). Damages were simulated from changes
due to both long-term average annual shoreline recession and
storms. A probabilistic frequency vs. storm recession
distance curve was developed for each county and is
discussed in greater detail in Appendix D. Annual shoreline
position changes were based on historical shoreline
recession (or accretion) rates for the study area.

228. The extent of damages are generated as a result of
annual shoreline position change and the damage
probabilities from the frequency vs. recession distance
curve. Damages are claimed as the result of these two
mechanisms in the Storm Damage Model (SDM), a computer
program developed at USAED Jacksonville. The model computes
damages for each foot of storm recession distance. These
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computations are performed for each lot and then summarized
as backfill damage, structural damage, and armor damage.
Structural damage or "Upland” damages include damage to
existing structural improvements such as single family homes
or condominiums. Upland damages could also include pools,
utilities, roads, tennis courts, parking lots, and patios.
The extent of damages to existing development is a function
of the protection afforded by existing widths of beach and
dunes. As a result of future erosion, damages to
development in the future will tend to be more severe with a
given storm due to the fact that the amount of beach
protection between a structure and the shoreline will
decrease with time. After the relationships between
recession and damage are determined, relationships between
probability and damage are then determined by assigning
probabilities from the appropriate frequency-recession
relationship. This computational process results in without
and with project frequency-damage curves for the existing
condition and each future year analyzed. The frequency-
damage relationships are integrated to produce average
annual damages. Basic assumptions of this computer model
are that a structure experiences damage when the
probabilities landward extent of the erosion envelope
reaches the front of the structure. Full value of the
bottom two floors of the structure is realized when the
erosion reaches the middle of the structure. 1Inherent in
the routine are the capabilities of coastal structures to
halt erosion, and ability to construct new coastal
structures upon the failure of the existing structures. A
more detailed discussion of the SDM and the required input
data is provided in Appendix F.

229. The SDM was used to compute damages due to both
shoreline recession and storm activity for with and without
project conditions. The concept used to determine with
project conditions, equilibrium profile theory, is
illustrated in Figure 23. If an eroding shoreline is
assumed to maintain the same profile above the seaward limit
of significant sediment transport (limiting depth) while it
erodes, the volume of material eroded per foot of beach is
equivalent to the vertical distance from the beach berm
crest to the limiting depth, multiplied by the horizontal
retreat of the beach profile, AXx. The volume of material
eroded may be represented by a rectangle with a vertical
height equivalent to the berm elevation plus the limiting
depth and a width equivalent to the assumed uniform
horizontal retreat, as shown in Figure 23. Likewise, a
volume of material placed on the beach may be represented by
a rectangle with a vertical height egquivalent to the berm
elevation plus the limiting depth and a width equivalent to
the assumed uniform horizontal extensien, Ax, provided by
the beach fill. The equivalent profile extensions (AX)
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provided by various beach fill design cross-sections were
input to the SDM ($) model for with-project conditions.

230. The shoreline equilibrium profile extensions (from 20
to a maximum of 140-foot extensions were examined) are
simulated by SDM, and the reduction in damages identified
for the with project condition. Storm damage reduction
(which includes the effects of long term equilibrium profile
recession) is the difference between the expected annual
damages under the without-project conditions minus the
expected annual damages under the with-project conditions.
Damages for the 50-year economic life of the project were
determined (assuming with and without project conditions).

231. In determining the design cross-sections which
generated the greatest net storm damage prevention benefits,
the first step was to examine various fixed increments of

rm (equivalent shoreline) extension. The equivalent
shoreline extension providing the greatest net annual storm
damage reduction benefit was chosen for more detailed
examination. Location of hardgrounds were carefully
assessed in an attempt to limit environmental impacts in the
development of implementable project segments. The
recommended plan was developed by adjusting berm width
and/or the renourishment interval (advance nourishment) to
reduce environmental impacts. Renourishment intervals were
adjusted to optimize mobilization and demebilization costs
of nearby adjacent separable project segments. The
recommended NED plan was selected based on maximizing net
average annual storm damage reduction benefits, modified to
be environmentally sensitive and implementable plan by
reducing environmental impacts to adjacent hardgrounds (see
Figures 9 - 22). To determine design berm widths given in
the final recommended plans, the volume from the equivalent
equilibrium profile extension (AX), was converted to the
beach fill design sections by fitting the volume to the
existing beach profiles. Project segments for North-end
Palm Beach Island, Highland Beach, Deerfield/Hillsboro
Beach, Pompano/Lauderdale~-by-the-Sea, and Fort Lauderdale
were adjusted to avoid hardbottom impacts.

232. Primary benefits for dune grassing, and nearshore berm
placement are cost savings due to the reduction of beach
fill volume necessary for advance nourishment. Construction
of a STP at Lake Worth Inlet would result in cost savings to
the O&M of the Federal navigation project at Lake Worth
Inlet. These alternatives are discussed in the "Cost
Savings" section.
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Incidental Benefits

233. Recreation Benefits. The estimated recreational
benefits attributable to the pro.osed beach protection
projects contained in this report were determined using
procedures based on those prescribed in the Manual of
Procedures developed by the Water Resources Council and
published in the December 1979 Federal Register (Volume 44,
242/Friday, December 1979). Due to the existence of built
and authorized projects which are found throughout the three
county study area, the following analysis consists of two
components. The first component is an estimation of
recreation benefits associated with existing project
conditions. The second component estimates the recreation
benefits attributable to the projects recommended in this
report.

234. Recreation benefits accrue from the preservation of,
or the increase in, the use of shore front recreational
facilities for beach activities which would be expected if
beach conditions are improved. The methodology used in
estimating recreation benefits entails determining the total
beach visits to each of the counties in the Coast of Florida
Region III Market Area under two different conditions for
each of the two aforementioned components. The difference
of the results of the two analyses establishes beach
visitation attributable to the considered work. Recreation
benefits attributable to the considered works were
determined by applying a value to the visits attributable to
the new beach. The value of a beach visit was based on the
results of analysis which utilized travel cost methodology.
No recreational benefits are claimed on privately owned land
as this would duplicate land loss prevention benefits to
privately owned property.

235. The analysis centers on the comparison of total beach
visits to the Coast of Florida Region III Market Area under
two different conditions for both components. The first
component, which estimates benefits attributable to existing
conditions, involves comparing Pre-project conditions with
Existing conditions. Pre-project conditions are defined as
the beach condition prior to the implementation or
authorization of a project. Existing conditions are defined
as the current beach condition including projects currently
in place or authorized for construction prior to the year
2000. Existing conditions are actually the "without
project" condition.

236. The second component, which estimates recreation

benefits associated with recommended projects compares With
and Without project conditions. The With Project condition
is the beach condition associated with the implementation of
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the recommended projects. The Without Project condition, as
previously mentioned, is synonymous with the existing
condition; it is the current beach condition with the
addition of any authorized but currently unconstructed
projects expected to be built by the year 2000.

237. Summary of the results and further detail on the
recreational analysis are found in Appendix F.

Incremental Benefit Analysis

238. Incremental benefit analysis of the berm width
adjustments to the existing authorized projects is found in
Appendix F. Table 15 summarizes the justification of the
existing authorized projects. Total average annual
equivalent costs are compared with the benefits associated
with the project for each alternative.

Preliminary Economic Justification

239. Tables 16 through 18 summarize the economic
justification for the proposed beach fill and sand transfer
plant (STP) projects by county. Annual costs and benefits
for the directed 7.625 percent interest rate are displayed.
O&M costs for the beach fill projects are approximately
$40,000 per year. As was done in the incremental analysis,
the total average annual equivalent costs are compared with
the benefits associated with the project for each beach fill
and STP alternative.

Cost Savings

240. Two methodologies were analyzed to increase cost
savings for the NED beach fill projects: dune grassing, and
the placement of nearshore berms. The additional volumes of
beach guality sand onshore from the grassing and nearshore
berms were deducted from advance nourishment for the
projects. The cost savings from the reduction in advance
nourishment was compared to the cost to implement the
methodologies. Cost savings were realized by reducing the
amount of required maintenance dredged material at Lake
Worth Inlet by the construction of a new sand transfer plant
(STP), and by reducing the O&M costs associated with the old
plant in comparison to the O&M costs of the new plant.

241. Dupe Grassing. A reduction in periodic nourishment
costs can be realized by planting beach grass and sea oats
on the beach berm. Every COFS beach fill project has a
potential benefit from dune grassing due to the prevention
of wind blown sand losses and stabilization of the berm.
Following 1986 renourishment of the Duval County Shore
Protection Project, about 36,000 cubic yards- of sand had
accumulated above the design profile between 1986 and 1989
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TABLE 15

CONSTRUCTED (EXISTING) SHORE PROTECTION PROJECTS
ECONOMIC ANALYSIS SUMMARY

Tots Average Total
Coastal Prevention Annual Average Net Benefit
Upland Ammor Backfit  of Private Beneftts Annusl Anral to Cost
Location Damage Dermage  Damage Land Loss wiProject Costs Ratio
PALM BEACH COUNTY
‘wio Project $811,800 $11600  $4.100 $128.900 $956,400  $658,500 $297,800 1.5
wiB( Project 0 o $0 $0
Qgsan Ridge (R-152 10 R-159)
wio Project $381,700  $23,300 $5000 $237,300 $647,300  $586,700 $60,600 1.1
w/S0' Project $0 30 30 30
&1 S
wio Project $2,548,600 $97600 $14200 $231.400 $2,828000 $568,000 $2,250,000 5.0
wiS(' Project $60,000 $3,400 3400 $0
Boca Reton (R-20510 R-213)
wio Project $278,700 $6800  $1.300  $135.400 $422200 $866,800 ($244,600) 0863
w00 Project $0 0 %0 $0
BROWARD COUNTY
Pompane (R-26 to R-53)
wioProject  $25,029,100  $523,000 $70,300 $1.490100 $25712500 $835,100 $24,777400 275
w80 Project  $1,400,000 $0 80 %0
., 86 to R-98) and Hollywood/Halands: R-128
wio Project $6589500  $188, $34500 $S06900 36483600 $928,700 $5554,900 70 .
w100 Project $840,700 $4,400 $500 30
DADE COUNTY
Bunay lales (R-7 to R-20)
wio Project $3676000 3325000 $29600 3479300 34302200 $763400 $3,538,800 5.6
wiS0' Project $188,200  $16600  §1,800 $0
wio Project $36,335,300 $3,836400 $464,400 $1.704200 $41,930,400 $4,193,800 $37,736,600 100
wHOU Project $413,900 30 30 $0
Key Biscayne (R-96to R-113)
wio Project $1.875500  $415300 $92000 $143800  $2.494400 $900,000 $1.594,400 28

WSG' Project $27,300  $4000  $900 $0
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TABLE 16

ECONOMIC ANALYSIS SUMMARY

Total Average Total
Coastal Prevention Annual Average Net Benefit
Upland Armor Backfill  of Private Benefits Annual Annual to Cost
Location Damage Damﬂn Damagu Land Loss wiProject Costs Benefits Ratio
in (R-1 -1 Period of Analysis S0 Years (2000-2050)
wio Project $811,800 $11,600 $4100  $128,900
wi20' Project $0 $0 $0 $0
wi40' Project $0 $0 $0 $0
w/B0' Project $0 $0 $0 $0 From Table 15)
wi80' Project $0 $0 $0 $0 $956,400  $658,500 $297900 15
w100’ Project $0 $0 $0 30
R:; =41 Period of Analysis 50 Yebrs (2000-2050)
wio Project $4,061,800 $15200 $2,000 $319,700
w/20' Project $479,800 $0 $0 $0 $3918900 $268200 $3,650,700 146
wi4Q' Project $87,200 $0 $0 $0 $4311,500 $323400 $3988,100 133
wi60' Project $13,800 $0 $0 $0 $4384,900 $378.600 $4,006300 116
wi80' Project $700 $0 $0 $0 $4398,000 $433.800 $3,964,200 101
w/100" Project $0 $0 $0 $0 $4398,700 $489,000 $3509,700 90
Lake Werth Inlet STP (R-75 to R-78) Period of Analysis SO Years (2001-2050)
wio Project $83,500 $600 $100  $205,700
wiProject $0 $0 $0 $0 $769,100  $585,700 $183,400 13
$204,200 Mai Dredging Cost Savings )
(includes $275,000 annuaily for STP O&M savings)
N. Paim Beach Isiand (R-76 to R-85) Period of Analysis 50 Years (1998-2048)
wio Project $708,900 $37500 $9600 $369,100
w/20' Project $0 $0 $0 30 $1,125,100  $519,700 $605,400 22
wi40' Project $0 $0 $0 $0  $1,125,100  $553.600 $571500 20
w/60' Project $0 $0 $0 $0  $1,125100  $587,400 $537,700 19
wi80' Project $0 $0 $0 30  $1,125100 $621.300 $503800 18
w/100" Project 30 $0 $0 $0 $1,125,100  $655,100 $470,000 1.7
Palm Isian - Period of Analysis 50 Years (1989-2039)
wio Project $4,580600 $400,100 $103,100  $413,200
wi20° Project $901,300 $39,400 $7.800 30 $4548,500 $751000 $3,797500 6.1
wi40' Project $296,300 $4,400 $600 $0  $5185700 $825000 $4.370,700 6.3
wi6Q' Project $65,500 $0 $0 30 $5431,500 $898,600 $4532,900 6.0
wi80' Project $6,100 30 $0 $0  $5490,900 $972,300 34518600 56
wi100° Project $400 $0 $0 $0 35496600 $1,046000 $4450600 53
w120 Project $0 $0 $0 $0 $5,497,000 $1,119,700 $4,377.300 49
-1 - Period of Analysis 50 Years (1998-2048)
wio Project $2,753,900 $5,800 $2,800  $602,200
wi20' Project 30 $0 $0 $0 33,364,700 $1,033000 $2325700 32
w/40' Project $0 $0 $0 $0  $3.364,700 $1,154500 $2.210200 29
wi60’ Project $0 $0 $0 $0  $3.364,700 $1270,000 $2094,700 286
wi/80' Project $0 $0 $0 $0 $3.364,700 $1385400 $1979300 24
w/100" Project $0 $0 $0 $0  $3.364,700 $1,500900 $1863800 22
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TABLE 16
(Continued)
PALM BEACH COUNTY ALTERNATIVE PROJECTS
ECONOMIC ANALYSIS SUMMARY

Total Average Total
Coastal Prevention Annual Average Net Benefit
Upland Armor Backfil  of Private Benefits Annual Annual to Cost
Location Damage Damage Damage Land Loss  w/Project Costs Benefits Ratio
Ocean Ridge (R-152 to R-159) Period of Analysis 50 Years (1989-2039)
wio Project $381,700 $23,300 $5,000 $237,300
wi20' Project $0 $0 30 30
wi40' Project $0 $0 30 $0 From Table 15)
wiG0" Project 30 $¢ $0 3¢ $647,300 $586,700 $60,600 1.1
wi80° Project $0 50 $0 $0
w/100' Project $0 L $0 $0
Delray Beach (R-175 to R-183} Period of Analysis 50 Years (1988-2048)
wlo Project $81,700 $4,100 $500 $0
wi20' Project $26,300 $2,200 $400 50 $57,400 $43,200 $14,200 1.3
wi40' Project $100 0 $0 $0 $86,200 $86,300 (3100} 1.0
wi60' Project $0 $0 $0 $0 $86,300  $128,500  ($43.200) 0.7
wiB0' Project $0 $0 $0 $0 $86,300 §172,600  ($86,300) 0.5
wi/100" Project $0 $0 $0 $0 $86,300  $215,800 (8129500) 0.4
Highland Beach (R-188 to R-205) Period of Analysis 50 Years (1989-2039)
wio Project $3,108,000 $86,700 §16,000 $78,200
wi20' Project $1,381,700 $5,800 $1,800 $0 $1,899,600 $1,006,000 $893600 1.9
wWi40' Project $653,200 $1.800 $600 $0  $2,633,300 $1,073,700 $1.589600 25
w/60' Project $305,600 $1,800 $600 30 $2,980,900 $1,141,400 $1,839500 26
wi80' Project $125,900 $0 $0 $0 $3,163,000 $1,209,200 $1,953,800 26
wi100' Project $50,000 $0 $0 $0  $3238,900 $1,276,900 $1,962000 25 .
wi120' Project $12,300 $0 $0 $a $3,276,600 $1,344,600 $1,932,000 24
Boca Raton (R-205 to R-213) Period of Analysis 50 Years (1989-2039)
wio Project $278,700 $6,800 $1,300 $135,400
wi20' Project $0 $0 $0 so
wi40' Project $0 $¢ $0 $C From Table 15)
wiB0' Project $0 $0 $0 $C $422,200  $666,800 ($244.600) 0.6
wiB0' Project $0 $0 $0 $C
wi100' Project $0 $0 $0 $0
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TABLE 17

BROWARD COUNTY ALTERNATIVE PROJECTS
ECONOMIC ANALYSIS SUMMARY

Total Average Totel
Cosstal Prevention Al Average Net Benefit
Upland Ammor  Backfit  of Private Benefits Annual Annual  to Cost
Location Damage  Damage Damage Landloss  w/Project Costs Banefits Ratio

Deorfield/Hifls Beach (R-1 to R-25) Period of Analysis 50 Years (2000-2050)
wio Project $7,208,700 $57,800 $8,200  $959,900
wi20' Project  $1,476,500  $3 400 $300 SO  $6754400 $573,500 $6,180,900 11.8
wi40' Project $416,100 $0 $0 SO $7818500 $689,000 $7,129500 11.3
w/60' Project $77,500 $0 $0 $0  $8157,100 $804,500 $7,352600 10.t
wi80' Project $13,600 $0 $0 $0  $8,221,000 $920,000 $7,301,000 89
w/100° Projsct $0 $0 $0 $O  $8234600 $1,035400 $7,199200 8.0
P R-26 to R-! Period of Analysis 50 Years (2000-2050)
wio Project $1,089,500 $0 $0 $0
wi20' Project $286,900 $0 $0 $0 $802,600 $110,200 $692,400 7.3
w/40' Project $56,400 $0 $0 $0 $1,033100 $220300 $812,800 47
wi60' Project $7,900 30 $0 $0  $1,081,600 $330,500 $751,100 33
w/80' Project $300 $0 $0 $0 $1,089200 $440,700  $643,500 25
wi/100' Project $o so $0 $0  $1089500 §$550,800 $533,700 20
Eort Lauderdale (R-53 to R-74) Period of Analysis 50 Years (2000-2050)
wio Project $1,985,600 $100 $0 $65,600
w/20' Project $643,700 $0 $0 $0  $1407600 $780,200 $627,400 1.8
wi40' Project $146,400 $0 $0 $0  $1,904800 $897,800 $1,007,100 2.1
w/60' Project $25,000 $0 $0 $0  $2026300 $1,015400 $1,010900 2.0
wiB0' Project $1,800 S0 30 $O  $2049500 $1,133,000 $916500 1.8
wi100' Project $0 $o $0 $0 $2,051,300 $1,250,600  $800,700 1.8
JU R-86 to R-98! Period of Analysis S0 Years (2000-2050)
wio Project $0 30 $0 30 $0 $0 $0
w/20' Project $0 $0 $0 $0 $0 $0 $0

- wi40' Project $0 $0 $0 $0 $0 $0 $0
wi60' Project $0 $0 S0 30 $0 $0 $0
wi80' Project $0 SO $0 $0 $0 $0 $0
w/100° Project $0 $0 $0 $0 $0 $0 $0
Hollywood/Haktandale (R-101 to R-128) Period of Analysis 50 Years (2000-2050)
wio Project $793,100 $2,500 $200 $0
wi20' Project $459,000 $0 30 $0 $336,800 $71,500  $265,300 47
wi40' Project $236,300 $0 $0 $0 $559,500 $142,900 $416,600 39
wi60' Project $95,900 $0 50 $0 $699,900 $214,400  $485,500 33
w/80' Project $32,400 $0 $0 $0 $763400 $285900  $477,500 27
wi100" Project $13,200 $0 $o $0 $782,600 $357,300  $425,3200 22
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TABLE 18

DADE COUNT® ~LTERNATIVE PROJECTS
ECONOMIC ANALYSIS SUMMARY

Total Average Total
Coastal Prevention Annual Average

Net

Benefit

Upland Armor Backfill  of Private Benefits Annual Annual  to Cost

Location Damage Damage Damage Land Loss wiProject Cog Benefits Ratio
Golden Beach (R-1 to R-7) (Aragonite) Period of Analysis 50 Years (1996-2048)
wio Project $3082,200 $428,800  $94700  $154,900
wi20' Project  $1,369,300 $84,400 §17,600 $0  $2283,300 $1,353,500 $935800 1.7
w/40' Project $683300 $41,200  $8400 $0  $3,027,700 $1,465000 $1,562,700 2.1
wiB0' Project $340,300 $20,200 $4,200 $0  $3385900 $1,5768700 $1819200 22
w/B0' Project $194,000 $11,600 $2,100 30 $3.552,900 $1,687,800 §$1,865,100 21
w00 Project $73,100  $3.400 $700 $0  $3683,400 $1,799,700 $1,883,700 20
w20’ Project $18,900 $1,400 $400 $0 $3739,900 $1,911,200 $1,828,700 20
Sunny lsles (R-7 to R-20) {Aragonits)  Period of Amalysis SO Years (1989-2039)
wio Project $536,100 $41,100  $3,800 $0
w/20' Project $212900 $20200  $2,100 $0 $345000 $224,200 $121600 15
wiAQ' Project $75,600 $9,200 $700 $o $495500  $448,300 $47,200 11
w/60" Project $13.300 3900 $200 $0 3$566,600 $672500 ($105,900) OB
wiB0' Project $3,300 30 $0 $o $577,700 $896,800 ($319,100) 06
w/100° Project $100 $0 $0 $0 $580,900 $1,120,800 ($539,900) 0.5
Bal Harbor/Surfside/Miami Beach Pariod of Analysis 50 Years (1982-2032)
wio Project $0 $0 $0 S0
wi20' Project $0 $0 $0 $0 $0 $0 $0
wi40' Project $0 $0 $0 $0 $0 $0 $0
wiS0' Project $0 $0 $0 $0 $0 $0 $0
w80 Project $0 $0 $0 $0 $0 $0 $0
w00’ Project $0 $0 $0 $0 $o $0 $0
Key Biscayne (R-96 to R-113) (Offshore Period of Analysis 50 Years (2000-2050)
wio Project $69,000 $7,100  $1,600 $0
Wi20' Project $10,300  $1,300 $400 $0 $€5,700 $46,800  $18900 1.4
wi40' Project $500 $0 $0 $0 $77,200 $93,500 ($16,300) 08
wiS0' Project $0 $0 $0 $0 $77,700  $140,200 ($62,500) 06
WIBO' Project $0 50 $0 $0 $77,700  $187,000 ($109,300) 0.4
wi100" Project $0 $0 $0 $0 $T7,700  $233,700 ($156,000) 0.3

Notes: This spreadsheet uses mean highwater axtensions (§ X). Costs Developed utilize the
P} X" option to distrib ‘ization and d iy ]
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in the project area. This corresponds to a dune formation
or sand accretion rate of 1.6 cubic yards per foot per
yearover the area. The grassing had performed well in
preventing wind blown sand losses, and the formation of the
dune had lowered the back beach areas susceptibility to
flooding and wave damage (USAED Jacksonville, 1990). Since
the wind roses in Region III are similar to the Duval County
wind roses and the borrow sand for the beach fill projects
are similar also, the 1.6 cubic yards per foot per year
accretion rate is reasonable to use for Region III.

242. The plan for the dune grassing at each COFS beach fill
project will also be similar to that used in the Duval
project. The design parameters are:

a. 14 rows of plants 18" apart and 18" between rows.
Plants shall have 10" minimum height. The first two rows on
the western side will have Panic Grass followed by 12 rows
of Sea Oats toward the ocean.

b. 3" of compost per plant.
c. 90 day maintenance period.

243. During the first three months following planting, the
grasses will require watering and fertilization. The grass
will require approximately a year to establish to a point
where it can trap and control sand.

244. The MCACES cost estimate (See Appendix D) lists the
unit cost to plant dunes as $14.50 per linear foot. The
maintenance cost per year is $.25 per linear foot. This
cost was calculated and annualized for each project
modification. The summary of cost savings for each project
is listed in Table 19.

245. Nearshore Berms. Nearshore placement of dredged
material in the form of a berm can reduce erosional trends
to the shore. This results in storm damage reduction, flood
control, and recreation benefits. The dredged material is
placed in the nearshore zone by split hull barge, submerged
pipeline, or other available means in water depths and to
crest elevations which will result in the modification of
the local wave climate and/or nourishment of the beach
profile. Berms can be classified as "stable" when designed
to attenuate wave energy and "active" when placed to provide
sediment to the littoral zone. The type of nearshore berm
constructed depends upon depth of placement, crest
elevation, limit to the significant wave motion, and the
site specific incident wave climate. For further details on
the nearshore berm alternative, see Appendix I.
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246. The type of nearshore berm alternatives in Region III
are the "active" berms. It was assumed all the material
placed in the nearshore zone would move onshore due to its
placement within depth of closure. The criteria used in
potential sites were:

a) proximity to hardbottom (Site must be at least 200
feet from nearest hardbottom.)

b) placement must be between the 10 to 15 ft. (MLW)
isobaths to ensure landward migration.

c) haul distance from borrdw location or inlet to be
dredged must be reasonable.

d) must be a Federal interest in cost sharing.

247. A list of 21 potential sites meeting the above
criteria are in Appendix I (page I-6).

248. The Palm Beach Island (R-91-105) project modification
was used as a sample project for cost savings. Any
additional fill onshore migrating from the nearshore berm
would mean less advance fill needed during renourishment.
There are two potential berm sites in the nearshore off the
project area. One from R-95 to R-96 and the other from R-
97.5 to R-101.5 between 10 and 15 feet water depth. The
total capacity for them both is 126,900 cubic yards. It is
assumed the dredged material would come from Lake Worth
Inlet every two years. It is also assumed that it would
take one year for the dredged material to move completely
onshore. Unit prices for placement of nearshore berms are
found in Table 20. The cost savings analysis is found in
Table 21.

249. As can be seen in Table 21, currently there is no cost
savings in nearshore berm placement. This is due to the
necessary use of special equipment to bring the dredged
material close to shore. The existing equipment available
for placing sand in 10 to 15 feet of water is too costly.
Also, the State of Florida, the study sponsor, is very
sensitive concerning sand resources, and does not want to
"waste" beach guality sand. If shallow draft hopper dredge
and/or barge costs are reduced, or with additional
experience, additional project benefits can be derived by
use of nearshore berms, this component may later become
economically feasible. The nearshore berms have been
carefully sized to contain anticipated dredged material
disposal volumes from nearby inlets. The non-Federal
interests may desire disposal of dredged materials at these
sites in the future. The added cost to place sand in the
nearshore disposal areas would be non-Federal, because this
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TABLE 21

NEARSHORE BERM COST SAVINGS ANALYSIS

ESTINATED
() ] guantity
Palm Beach Isl

Mobilization &

Demobilization
Fixed Costs
sand Fill 372,000
Environmental

Monitoring 1.B6

Mthly Production Rt
Reqg. mthly monitoring

Contingencies & 25%

Supervision & Administration
Engineering & Design @15%

RENOURISHNENT COST
BEACH FILL
Unit Unit cost Total Cost
Lump Sum $ 420,000
Lump Sum 100,000
cY $ 2.85 1,061,340
MO 23,000 42,826
= 200,000cy
= 372,000/200,000 = 1.86
SUBTOTAL $ 1,624,166
6,0
SUBTOTAL $ 2,030,208
304,531

TOTAL $ 2,334,739

ESTIMATED RENOURISHMENT COST
BEACH FILL WITH NEARSHORE BERM
Project & Item Quantity Unit Unit Cost Total Cost
Palm Beach Island
Mobilization &

Demcbilization Lump Sum $ 420,000
Fixed Costs Lump Sum 100,000
Sand Fill 256,000 [84 4 $ 2.85 729,600
Nearshore Berm 116,000 CY 4.45 516,200
Environmental

Monitoring 1.28 MO 23,000 29,440

Mthly Prodtn Rt = 200,000 cy

Reg. mthly monitoring = 256,000/200,000 = 1.28

§ SUBTOTAL $ 1,795,240
Contingencies € 25%
SUBTOTAL $ 2,244,050
Supervision & Administration .
Engineering & Design @15% 336,608
TOTAL $ 2,580,658
ET NOURIS COST C

BEACH FILL
BEACH FILL WITH NEARSHORE BERM
NET COST DIFFERENCE

$ 2,334,739
580
8 ( 245,919)
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cost outweighs the cost to place the material directly
onshore. With the potential of a cost decrease with the
onset of new technology for placement of dredged material
nearshore, this alternative may be revisited in the future.

249a. i i vi i i {o} . Cost
savings were estimated for reducing the amount of material
to be removed in future years from the entrance channel for
the Palm Beach Harbor Federal navigation project at Lake
Worth Inlet. Additional information on the reduction in
maintenance dredging required at Palm Beach Harbor is
discussed in Appendix D.

249b. It has been estimated (Appendix D) that approximately
53.4 percent of the shoaling at Lake Worth Inlet is caused
by north to south littoral drift. It was assumed that half
of the shoal material caused by material entering the
navigation channel around the north jetty would be
intercepted by a new sand transfer system. An average of
25,570 cubic yards would be intercepted based on this
assumption. Similarly, interception of 75 percent of the
material entering into the channel around the north jetty
would result in interception of an average of 38,355 cubic
yards of material annually. The peak yardage intercepted
under the 75 percent assumption would be 83,497 cubic yards.

249¢c. The cost savings were determined by using the
following procedures. The discussion below is based on
assuming a 50 percent reduction in the amount of littoral
material shoaling the channel from the north. The reduction
in material is shown in Appendix D, Table D-16A. The
calculations would be similar for the 75 percent assumption
(Table D-16B). The reduction in the amount of dredged
material in the year 2001 due to the new sand transfer plant
is 55,665 cubic yards. Multiplying 55,665 cubic yards times
$3.00 per cubic yard times 1.3 (the estimated engineering
and design, supervision and administration rate) yields a
cost savings in year 2001 of $217,100. Similar cost savings
were calculated for all the future years where maintenance
dredging is required. In some years, the volume of
maintenance dredging is so low (less than 30,000 cubic
yards) that a dredge would not be mobilized, saving $600,000
in mobilization and demobilization costs. These years are
horizontally shaded in Tables D-16A and D-16B in Appendix D.
When this occurs, the yardage in that particular year is
added to the yardage for the following year prior to
computing costs.

2494. Cost savings in future years were discounted using
the present worth factor appropriate for the particular year
of analysis. The present worth of the cost savings for the
50 year analysis period were summed. This sum was then
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multiplied by the directed interest rate and amortization
factor for 50 years to yield total average annual equivalent
cost savings of $146,900 (assumes 50 percent of the north to
south littoral drift is bypassed). Using similar
calculations and the cubic yards saved from Table D16B, the
total average annual equivalent cost savings is estimated to
be $204,200 (assumes 75 percent of the north to south
littoral drift is bypassed). The annual cost of the new
sand transfer system is $385,700. Storm damage reduction
benefits total $289,900. The benefit to cost ratios for the
50 and 75 percent assumptions are 1.13 and 1.28,
respectively.

249e@. Cross-shore studies of longshore transport rates were
summarized recently by the Corps (EM 1110-2-1502, August 20,
1992). It was found that longshore transport seaward of the
wave breakpoint was found to represent about 10 to 20
percent of the total transport. The north to south
component of littoral drift at Lake Worth Inlet (from Figure
D-25) is 128,000 cubic yards. Ten to 20 percent of this
figure is 12,800 to 25,600 cubic yards. Therefore, an
average of 102,400 to 115,200 cubic yards of sand would be
available for bypassing landward of the wave breaking point
annually.

249f. Since the new sand transfer plant has a design
capacity of 160,000 cubic yards, the plant should be able to
bypass up to 120,000 cubic yards without any difficulty.
Interception of 75 percent of the material entering into the
channel around the north jetty would result in bypassing an
average of 38,355 cubic yards of material annually. The
peak yardage bypassed under the 75 percent assumption would
be 83,497 cubic yards. Therefore, the assumption that the
plant will bypass at least 75 percent of the north to south
component of littoral drift is a conservative one. The sand
transfer system is still economically justified if the 50
percent assumption is used.

250. Due to current administrative policies, it was prudent
to economically justify the Dania and South Lake Worth Inlet
sand Transfer Plant project segments by cost savings alone.
If these project segments could decrease the renourishment
costs of currently authorized projects, a benefit could be
realized by the Federal government as shown in Table 22.

251. End losses to JU Lloyd and Hollywood/Hallandale were
determined with and without the Dania project using the
GENESIS model to determine cost savings. The sand transfer
plant cost savings were based on target bypassing rates and
decrease of the renourishment costs to the projects
downdrift. Preliminary design costs were identical for the
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Lake Worth and South Lake Worth Inlet Sand Transfer Plants
($3,900,000). Yearly Operation and Maintenance cost savings
were The difference between 0O&M costs of the existing and
new sand transfer systems for Lake Worth and South Lake
Worth Inlets, respectively. This translates to O&M cost
savings of $75,000 and $55,200 per year.

252. The Lake Worth Inlet Sand Transfer Plant is justified
on reduction in maintenance dredging, reduction in O&M
costs, and shore protection benefits. The total average
annual equivalent cost savings for reduced maintenance
dredging at Palm Beach Harbor was estimated to be $204,200
(assumes 75 percent of the north to south littoral drift is
bypassed). The annual cost of the new sand transfer systenm,
including O&M costs, is $585,700. Storm damage reduction
benefits for the shoreline south of the inlet total
$289,900. The average annual equivalent cost (O&M) of the
old plant is $275,000. Net benefits are $183,400 annually,
and the benefit to cost ratio is 1.31. Since the
construction and operation of a sand transfer system is
complex, a feature design memorandum will be required. The
report will properly develop and document the engineering
and design studies performed during preconstruction,
engineering and design and construction. The sand transfer
system feature design memorandum will serve as the basis for
preparing contract plans and specifications.

RECOMMENDED PLAN
PALM BEACH COUNTY

253. Recommend that the project for Palm Beach County,
Florida from Martin County Line to Lake Worth Inlet and
South Lake Worth Inlet to Broward County Line, authorized by
the River and Harbor Act of 1962 (PL 87-874), be modified
and herein after called the Palm Beach County, Florida Shore
Protection Project. The following paragraphs describe
components of the recommended project segments.
Interdependency of the project segments in all three
counties are shown in Table 23.

Jupiter Inlet to Lake Worth Inlet Project Segment:

254. Jupiter/Carlin. This existing 1.1 mile beach
restoration and periodic nourishment project component is
located between DEP monuments R-13 and R-19. The project
consists of a beach restoration with a seven year
nourishment interval. 1Initial construction of this project
was completed during April 1995. Extension of Federal
participation from 10 years from completion of construction
to 50 years from the start of construction is recommended.
Nearshore berms are not feasible in association with this
project area due to the presence of nearshore hardgrounds.
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25S. Ocean Ca une. This 2.75 mile project component is
currently authorized for periodic nourishment as needed and
justified. The recommended modification includes adding
initial restoration by construction of a design beach with a
55 foot berm, and periodic nourishment between DEP monuments
R-27 and R-41. The renourishment interval is seven years.
The equilibrium toe of fill, including initial fill plus
advance nourishment, is 300 feet. Mitigation for
approximately 1.7 acres of hardground impact may be
necessary in association with this project component. A
nearshore berm site, away from potential hardground impact,
has also been identified for use as an alternative
maintenance dredged material disposal site. Extension of
Federal participation from 10 years from completion of
construction to 50 years from the start of construction of
this project component is also recommended.

Lake Wor Inlet to South Lake Wort let Project Segment:

256. Recommend that the project for Palm Beach County,
Florida for Lake Worth Inlet to South Lake Worth Inlet (Palm
Beach Island) authorized in 1958 (PL 85-500) be
deauthorized. The following project components for Palm
Beach Island would be added as project modifications to the
Palm Beach County, Florida (1962) project. Extension of
Federal participation from 10 years from completion of
construction to 50 years from the start of construction is
also recommended for each project component.

257. ake rt nlet. The recommended plan for Lake Worth
Inlet requires the construction of a new fixed sand transfer
plant to be located north of the inlet with three discharge
points located along the dry beach 750, 1,250 and 1,750 feet
south of the south jetty on Palm Beach Island. This system
would be designed for a target bypassing rate of about
160,000 cubic yards per year to the south, across the inlet,
through a 12-in pipeline.

258. The recommended plan for the sand bypassing plant
would include:

a. A deposition area north of the north jetty,

b. An array of jet pumps suspended from a pier
oriented perpendicular to the shoreline, or a single jet
pump deployed by a crane from the north jetty,

c. A clear water pump and pipeline providing water to
the jet pumps,
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d. An on shore pumphouse containing the clear water
pump and a booster pump for transferring the dredged
material past the inlet,

e. A slurry pit to ensure the proper ratio of solids
to water,

f. An drilled tunneled pipeline under the inlet from
north of the north jetty to the south side of the south
jetty, and

g. All associated pipe, valves, instruments, and
controls required for operation of the system, including
three remote controlled discharge valves located within the
first 2,250 feet south of the south jetty.

The detailed sand transfer plant design would be determined
within a Feature Design Memorandum (FDM) to be prepared
during PED.

259. North-end Palm Beach Island. The 1.95 mile beach
restoration and periodic nourishment project component
located between DEP monuments R-76 and R-85 is authorized
(1958), but not constructed. The optimal berm width is 10
feet at elevation +9.0 feet NGVD and slopes of 1:10 berm to
MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 100,000 cubic yards with a 190 foot
toe of fill. The recommended renourishment interval is 4
years. The distance to the equilibrium toe of fill,
including initial fill plus advance nourishment, is 281 feet
with a total volume of 239,400 cubic yards. Mitigation for
approximately 18 acres of hardground impact may be necessary
in association with this project segment. Nearshore berms
are not feasible in association with this project component
due to the presence of nearshore hardgrounds.

260. Pal eac sland (Mid-town). The 3.1 mile beach
restoration and periodic nourishment project component
located between DEP monuments R-91 and R-105 is authorized
(1958), but not constructed. The optimal berm width is 25
feet at elevation +9.0 feet NGVD and slopes of 1:10 bernm to
MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 568,400 cubic yards with a 390 foot
toe of fill. The recommended renourishment interval is 4
years. The distance to the equilibrium toe of fill,
including initial fill plus advance nourishment is 455 feet
with a total volume of 1,025,7800 cubic yards. Mitigation
for approximately 3.65 acres of hardground impact may be
necessary in association with this project component. Three
potential nearshore berm sites have been identified for use
as an alternative maintenance dredged material disposal site
for the Federal navigation project at Palm Beach Harbor.
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261. South-end Palm Beach Island. This 3.25 mile beach

restoration and periodic nourishment project_ component
located between DEP monuments R-116 and R-132 is authorized
(1958) , but not constructed. The optimal berm width is 35
feet at elevation +9.0 feet NGVD and slopes of 1:10 berm to
MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 248,900 cubic yards with a 350 foot
toe of fill. The recommended renourishment interval is 4
years. The distance to the equilibrium toe of fill,
including initial fill plus advance nourishment, is 432 feet
with a total volume of 674,500 cubic yards. Mitigation for
approximately 5.4 acres of hardground may be necessary in
association with this project component.

South Lake Worth Inlet to Boca Raton Inlet Segment:

262. South Lake Worth Inlet. The recommended plan for
South Lake Worth Inlet requires the construction, operation
and maintenance of a new sand transfer plant to be located
north of the inlet with one discharge point located
approximately 2,000 feet south of the south jetty. This
system would be designed for a target bypassing rate of
about 120,000 cubic yards per year. The design would be
similar to the Lake Worth Inlet sand transfer plant and
would similarly be determined within a Feature Design
Memorandum (FDM) during PED studies.

263. Ocean Ridge. The 1.35 mile beach restoration and
periodic nourishment project component located between DEP
monuments R-152 and R-159 is authorized (1962), but not
constructed. This project is scheduled for construction by
Palm Beach County during 1996. The optimal berm width is 60
feet at elevation +9.0 feet NGVD and slopes of 1:10 berm to
MLW and 1:30 from MLW to existing bottom. The initial
design volume is 770,000 cubic yards and includes 8 years of
advance nourishment. The annual advance nourishment is
62,600 cubic yards. Two nearshore berm sites, however, have
been recommended as potential dredged material disposal
sites. Extension of federal participation from 10 years
from completion of construction to 50 years from the start
of construction is recommended.

264. Delray Beach. The recommended 2.7 mile beach
restoration and periodic nourishment project component
located between DEP monuments R-175 and R-188 is authorizead
and constructed. This project is recommended for
modification with an additional 20 feet optimal berm width
at elevation +9.0 feet NGVD and slopes of 1:20 berm to MLW
and 1:30 from MLW to existing bottom. The recommended
additional design volume is 155,300 cubic yards with a 290
foot equilibrium toe of fill. No hardgrounds exist in the
vicinity of this project so no mitigation will be required.
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Although this project component is a considerable distance
from either inlet, an extensive nearshore berm site offshore
of this project component is recommended as a potential
dredged material disposal site. The Delray project has been
extended to 50 years of Federal participation by Assistant
Secretary of Army (Civil Works) under Section 934.

265. Highland Beach. The 3.4 mile beach restoration and
periodic nourishment project component located between DEP
monuments R-188 and R-205 is a modification to the
authorized (1962) periodic nourishment project. It would
£fill in a gap between two authorized projects for lessening
end losses. The optimal berm width of this project
component is 120 feet at elevation +9.0 feet NGVD, and
slopes of 1:10 berm to MLW and 1:30 from MLW to existing
bottom. The initial project design volume is 1,017,450
cubic yards with a 350 foot toe of fill. The recommended
renourishment interval is 7 years. The distance to the
equilibrium toe of fill, including initial fill plus advance
nourishment, is 450 feet with a total volume of 1,900,430
cubic yards. Mitigation for approximately 1.9 acres of
hardground may be necessary for this project component. One
nearshore berm site has been identified offshore of this
project coastline. Extension of Federal participation from
10 years from completion of construction to 50 years from
the start of construction is recommended.

266. ocC. on. The 1.65 mile beach restoration and
periodic nourishment project component located between DEP
monuments R-205 and R-213 is authorized and constructed.
Extension of Federal participation from 10 years from
completion of construction to 50 years from the start of
construction is recommended. Another recommended
modification to this project component is a nearshore berm
site as an alternative maintenance dredged material disposal
site.

o alm Beach Count roject 8 e ternatives:

267. As previously discussed, specific recommendations for
the 1.9 miles of northern the Palm Beach County shoreline,
north of Jupiter Inlet, will be addressed in the Region IV
COFS study. In addition to the above specific project
components, periodic nourishment as necessary and justified
is an existing project feature for Palm Beach County,
Florida. No modification of this project feature is
recommended for the economic life of the project. Dune
grassing, as necessary and justified is also recommended for
the Palm Beach County shoreline as a cost

effective project feature.
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BROWARD COUNTY

Boca {-) t a Beach Count to H shoro Inlet

(Broward County) Segment:

268. Deexrfield Beach/Hjllsboro Beach (Segment I). The 4.4
mile beach restoration and periodic nourishment pro;ect
segment located between DEP monuments R-1 and R-24 is
authorized, but not constructed. The optimal berm width is
30 feet at elevation +9.0 feet NGVD and slopes of 1:10 berm
to MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 746,700 cubic yards with a 300 ft
toe of fill. The recommended renourishment interval is 7
years. The distance to the equilibrium toe of fill,
including initial fill plus advance nourishment, is 406 feet
with a total volume of 1,055,820 cubic yards. Mltlgatlon
for approximately 4.65 acres of hardground may be necessary
in association with this project segment. A nearshore berm
dredged material disposal site has been identified and
recommended offshore this project shoreline. It is also
recommended that Federal participation in this project
segment be extended from 10 years from completion of
construction to 50 years from the start of construction.

269. Hillsboro Inlet. Navigation improvements are being
considered for the outer channel at this inlet to provide
additional advanced maintenance for the entrance channel as
part of the Hillsboro Inlet, Florida, Federal navigation
project. Two alternatives are being evaluated. One
alternative is as designed and contained within a permit
request by the sponsor. The other is an alternative
designed by Jacksonville District. The recommendations for
this navigation project will be addressed in a separate
navigation report which will address related potential
impacts to the adjacent shorelines.

sboro_Inlet to Port Eve ades In Segment (Se
II):

270. Pompano/Lauderdale-By-The-Sea. The 5.2 mile beach

restoration and periodic nourishment project component
located between DEP monuments R-24 and R-53 is authorized
and constructed. This project is recommended for
modification with an additional 35 feet optimal berm width
at elevation +9.0 feet NGVD and slopes of 1:20 berm to MLW
and 1:30 from MLW to ex1st1ng bottom. The recommended
additional design volume is 600,000 cubic yards with a
resulting equilibrium toe of f111 of 365 feet. Mitigation
for approx1mately 12.25 acres of hardground may be necessary
in association with this project segment modification. A
nearshore berm dredged material disposal site has been
identified and recommended off this project shoreline.
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Extension of Federal participation in this project segment
from 10 years from the completion of construction to S50
years from the start of construction is also recommended.

271. Fort Lauderdale. This 4.0 mile project segment area
located between DEP monuments R-53 to R~74 is authorized for
periodic nourishment. A beach restoration and periodic
nourishment project component modification is recommended.
The recommended optimal berm width is 25 feet at elevation
+9.0 feet NGVD and slopes of 1:10 berm to MLW and 1:30 from
MLW to existing bottom. The initial project design volume
is 466,700 cubic yards. The recommended renourishment
interval is 6 years. The distance to the equilibrium toe of
f£ill, including initial fill plus advance nourishment, is
500 ft with a total volume of 858,193 cubic yards. Federal
participation to 50 years from the start of construction of
this project component is recommended. Mitigation for
approximately 8.1 acres of hardground impact may be
necessary in association with this project component.
Nearshore berms are not feasible in association with this
project component due to the presence of nearshore
hardgrounds.

Port Eve ades Inlet roward Count to Bake Haulover

Inlet (Dade County):

Broward County (Segment III):

272. Segment III of the Broward County project includes two
authorized beach restoration and periodic nourishment
project sections, J. U. Lloyd and Hollywood/Hallandale.
Extension of Federal participation to the 50 year economic
life of these projects was approved by Assistant Secretary
of Army (Civil Works) under Section 934 in September 1992.

273. J.U. Lloyd. The 2.3 mile beach restoration and
periodic nourishment project component located between DEP
monuments R-86 and R-98 is authorized and constructed. The
optimal berm width in the re-analysis of this project
remains at 100 feet at elevation +10 feet NGVD and slopes of
1:15 berm to MLW and 1:30 from MLW to existing bottom. The
design volume, including initial fill and advance
nourishment is 1,032,000 cubic yards. The renourishment
interval is 6 years. The only recommended modification to
this project segment is a nearshore berm site as an
alternative maintenance dredged material disposal site.

274. Hollywood/Hallandale. The 5.25 mile beach fill
project located between DEP monuments R-101 and R-128 is
authorized and constructed. This project is recommended for
modification with an additional 50 feet optimal berm width
at elevation +7.0 feet NGVD and slopes of 1:15 berm to MLW
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and 1:40 from MLW to existing bottom. The recommended
additional design volume is 720,000 cubic yards resulting in
a project equilibrium toe of fill of 230 feet. The
renourishment interval is 6 years. No hardgrounds exist in
the immediate vicinity of this project so no mitigation will
be required. A nearshore berm dredged material disposal
site has been identified offshore of this project segment.

275. Dania. This 0.6 mile reach of beach is presently
authorized for periodic nourishment. A modification to a
beach restoration and periodic nourishment project is
recommended for this project segment component located
between DEP monuments R-98 ahd R-101. 1Initial restoration
of the beach at Dania would fill in the gap between J.U.
Lloyd and Hollywood/Hallandale. Due to the small project
length, the fill would be designed as a transition between
these two all ready constructed projects and help reduce end
losses in Segment III.

276. The optimal berm width transition between J. U. Lloyd
and Hollywood/Hallandale is 125 feet, on the average (i.e.,
between 100 and 150 feet), with a transition berm height ’
between elevation +10.0 feet and +7.0 NGVD and slopes of
1:15 berm to MLW and 1:40 from MLW to existing bottom. The
initial design volume is 208,300 cubic yards. The
recommended renourishment interval is 6 years. The distance
to the equilibrium toe of fill, including initial fill plus
advance nourishment, is 220 feet with a total volume of
460,840 cubic yards. Federal participation in the economic
life of this transition project component is recommended.

Other Broward County Project Segment Alternatives:

277. 1In addition to the above specific project segments,
periodic nourishment as necessary and justified is an
existing project feature to the Broward County, Florida
project. No change in this project feature is recommended
at this time. Dune grassing, as necessary and justified is
also recommended for the Broward County shoreline as a cost
effective project feature.

DADE COUNTY

Continuation of Port Everglades Inlet (Broward Count to
Bake ove nlet (Dade County):

278. Golden Beach. It is recommended that the Dade County,
Florida, Beach Erosion Control and Hurricane Protection
Project be modified to include initial restoration and
periodic nourishment for the 1.2 mile shoreline located
between DEP monuments R-1 and R-7 in Dade County. This
project component would fill in a gap between the Dade
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County and Broward County authorized projects, decreasing
project end losses.

279. The optimal berm width in the analysis of this project
is 100 feet at elevation +8.2 feet NGVD and slopes of 1:10
berm to MLW and 1:30 from MLW to existing bottom. The
initial project design volume is 311,000 cubic yards with a
260 foot toe of fill. The recommendzd renourishment
interval is 6 years. The distance to the recommended
equilibrium toe of f£fill, including initial fill plus advance
nourishment is 832 feet with a total volume of 534,660 cubic
yards. Mitigation for approximately 5.25 acres of
hardground impact may be necessary in association with this
project segment. One nearshore berm site has been
identified as an alternative maintenance dredged material
disposal site.

280. Sunny Isles. The 2.65 mile beach fill project segment
component located between DEP monuments R-7 and R-20 is
authorized and constructed. This segment of the Dade
County, Florida project is recommended for modification with
an additional 20 feet optimal berm width at elevation +8.2
feet NGVD and slopes of 1:10 berm to MLW and 1:30 from MLW
to existing bottom. The recommended additional design
volume is 146,700 cubic yards with an additional 200 foot
toe of fill extension. No hardgrounds exist in the vicinity
of this project so no mitigation will be required. One
nearshore berm site has been identified as an alternative
maintenance dredged material disposal site.

Bakers Haulover Inlet to Government Cut:
281. Bal Harbour, Surfside, Miami Beach. The 9.3 mile

beach fill project segment located between DEP monuments R-
27 and R-74 is authorized and constructed. The only
recommended modifications to this project segment are the
addition of four nearshore berm sites that have been
identified as an alternative maintenance dredged material
disposal sites.

282. Government Cut. As identified in a previous DM, a
sand tightening of Government Cut has been recommended.
This sand tightening will help reduce end losses to the
southern portion of the Miami Beach project segment and
further reduce Government Cut maintenance dredging
requirements. The sand tightening project will be
undertaken as a separate project modification.

Project Segments South of Government Cut:
283. Virginia Key/Northern Key Biscayne. Shore protection

of Virginia Key and northern Key Biscayne was authorized by
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the River and Harbor Act of 1962 (PL 87-874). Construction
of the 1.8 mile Virginia Key shoreline and 1.9 mile northern
Key Biscayne shoreline was completed in.1969. The Virginia
Key shoreline was renourished in 1972 and 13 groins were
also constructed. This project was deauthorized in 1990.

As documented in the 1992 Rehabilitation Report following
Hurricane Andrew, in August 1992, the Virginia Key project
was found to be performing well to date. No project segment
modification is recommended for Virginia Key at this time.

284. Key Biscayne. The 2.3 mile beach fill project located
between DEP monuments R-101 and R-113 was initially
constructed in 1985 under the authority of Section 103 of
the 1962 River and Harbor Act. Nourishment for 50 years was
authorized, however, the Federal limit of $1,000,000 under
Section 103 has been met. It is recommended that the Dade
County project be modified to incorporate this project
segment so that Federal participation in periecdic
nourishment can be continued through the economic life of
this project segment. An additional optimal berm width of
10 feet at elevation +8.2 feet NGVD and slopes of 1:10 berm
to MIW and 1:30 from MLW to existing bottom is recommended.
The additional project design volume is 106,660 cubic yards.
The recommended renourishment interval is 7 years.

Other Dade County Project Segqment Alternatives:

285. In addition to the above specific project segment
modifications, periodic nourishment as necessary and
justified is recommended for all Atlantic Ocean shorelines
within Dade County for the economic life of each project
segment. Dune grassing, as necessary and justified is also
recommended for the Dade County shoreline as a cost
effective project feature.

RECOMMENDED PLAN COST SUMMARY

285a. Costs for the Recommended Plans in Palm Beach,
Broward, and Dade Counties can be found in Tables 24, 25,
and 26, respectively.

PLAN IMPLEMENTATION
Cost Allocation

286. Section 103(d) of the Water Resources Development Act
of 1986 (Public Law 99-662) specifies that the cost of
construction measures for beach erosion control are assigned
to the appropriate purpose(s) specified in Section 103(c) of
the Act. These purposes are normally hurricane and damage
reduction and/or separable recreation, and shared in the
same percentages as to the purposes to which the costs are
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TABLE 24
PALM BEACH COUNTY
SUMMARY OF COSTS AND BENEFITS
NED PLAN SEGMENTS
Juno/Ocean Cay Lake Worth inlst North Palm Beach Palm Beach island

COSTS

First Cost (MCACES) $4,236,200 $3,914,300 $7,977,000 $6,572,600

Interest During Construction $81,500 $75,300 $153,500 $126,500

Sand Transfer Plant O&M $200,000
TOTAL AVERAGE ANNUAL COST $631,600 $585,700 $897,600 $1,214,100
BENEFITS

Storm Damage Reduction $4,385,000 $289,900 $1,125,000 $5,431,500

Recreation $813,700 $0 $115,200 $1,164,300

Maintenance Dredging Cost Redu $0 $204,200 $0 $0

Eliminate Oper/Maint of STP $275,000
TOTAL ANNUAL BENEFITS $5,198,700 $769,100 $1,240,200 $6,595,800
BENEFIT-TO-COST RATIO 823 1.31 1.38 543
NET ANNUAL BENEFITS $4,567,100 $183,400 $342,600 $5,381,700

South Palm Beach  Delray Beach Hi d Be:

COSTS

First Cost (MCACES) $5,989,100 $565,300 $7,812,300

Interest During Construction $115,300 $10,900 $150,300
TOTAL AVERAGE ANNUAL COST $1,370,700 $109,000 $1,157,200
BENEFITS

Storm Damage Reduction $3,364,700 $57,300 $3,238,900

Recreation $0 $3,118,700 $1,074,800
TOTAL ANNUAL BENEFITS $3,364,700 $3,176,000 $4,313,700
BENEFIT-TO-COST RATIO 245 291 37

NET ANNUAL BENEFITS $1,994,000 $3,067,000 $3,156,500



COSTS

First Cost (MCACES)

Interest During Construction
TOTAL AVERAGE ANNUAL COST
BENEFITS

Storm Damage Reduction

Recreation
TOTAL ANNUAL BENEFITS
BENEFIT-TO COST RATIO

NET ANNUAL BENEFITS

COSTS

First Cost (MCACES)

Interest During Construction
.TOTAL AVERAGE ANNUAL COST
BENEFITS

Storm Damage Reduction

Recreation
TOTAL ANNUAL BENEFITS
BENEFIT-TO COST RATIO

NET ANNUAL BENEFITS
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TABLE 25

BROWARD COUNTY
SUMMARY OF COSTS AND BENEFITS
NED PLAN SEGMENTS

Deerfield Beach

$ 7,136,800
$ 137,300

$ 896,600
$ 8,157,100
$ 62,000

$ 8,219,100
9.20

$ 7,322,500

Hollywood

$ 3,667,500
$ 68,700

$ 805,300
$ 699,900
$ 292,100
$ 992,000

1.20

$ 186,700

Pompano

$ 8,628,300
$ 199,200

$ 810,600
$ 1,033,100
$ 286,500
$ 1,319,600
1.60

$ 509,000

Dania

$ 2,282,700
$ 43,900

$ 362,900

$ 4,385,000

not computed

$ 4,385,000

12.10

$ 4,022,100

Ft. Lauderdale

$ 11,886,600
$ 228,700

$ 1,683,400
$ 2,026,300
$ 28,900

$ 2,055,200
1.20

$ 371,800
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TABLE 26
DADE COUNTY
SUMMARY OF COSTS AND BENEFITS
NED PLAN SEGMENTS
Key Biscayne Golden Beach Sunny Isles

COSTS

First Cost (MCACES) $ 330,000 $ 14,173,500 $ 2,200,000

Interest During Construction $ 9,200 $ 272,700 $ 58,000
TOTAL AVERAGE ANNUAL COST $ 63,700 $ 1,886,800 $ 330,000
BENEFITS

Storm Damage Reduction $ 65,700 $ 3,683,300 $ 345,800

Recreation $0 $0 $0
TOTAL ANNUAL BENEFITS $ 65,700 $ 3,683,300 $ 345,800
BENEFIT-TO COST RATIO 1.00 2.00 1.00

NET ANNUAL BENEFITS $ 2,000 $ 1,796,500 $ 15,800



172

assigned, except no costs are assigned to incidental
recreation. Hurricane and storm damage reduction projects
are cost shared at 65 percent Federal, and separable
recreation projects are cost shared at 50 percent Federal.
Cost sharing for beach erosion control measures must also
consider shore ownership and use. Additional guidance
oncost sharing for shore protection projects is provided in
Engineering Regulation 1165-2-130 dated June 15, 1989.

286a. Section 940 of the WRDA of 1986 specifies cost
allocation for shore damage mitigation. Costs for
implementation of structural and nonstructural measures for
the prevention or mitigation of shore damages attributable
to Federal navigation works (including lands, easements,
rights-of-way, relocations and disposal areas) are cost
shared in the same proportion as the cost sharing provisions
applicable to the project causing the shore damage.
Specific Congressional authorization of a shore damage
mitigation project is required if the Federal first cost
exceeds $2,000,000.

286b. A non-Federal public body must agree to operate and
maintain such measures, and in the case of interests in real
property acquired in conjunction with nonstructural
measures, to operate and maintain the property for public
purposes in accordance with regulation prescribed by the
Secretary of the Army. The Federal Government will not
incur costs for access rights on properties a shore
mitigation project is designed to protect.

287. Normally, non-Federal public shores are dedicated to
park and conservation areas, and the benefits of protecting
such shores are based on the loss of recreation outputs,
with costs shared at 50 percent Federal and 50 percent non-
Federal. Public parks and street ends in the project areas
are also cost shared at 50 percent Federal and 50 percent
non-Federal since the primary output for this shorefront is
recreation. The cost sharing for protection of privately-
owned shores resulting in public benefits is 65 percent
Federal and 35 percent non-Federal. The cost for protection
of undeveloped private lands is a 100 percent non-Federal
responsibility. An example summary table of shore ownership
and level of Federal participation for the 3 mile
Jupiter/Juno reach in Palm Beach County is displayed in
Table 27.

288. The cost of establishing the State’s required erosion
control line (ECL) is a non-Federal cost. Once this line
has been approved, all project lands fronting the developed
private shore within the project are considered open to use
by the public. Federal projects consist of the project
built both seaward and landward of the ECL. All
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construction landward of the ECL on private property is 100
percent non-Federal. Periodic nourishment is considered
"construction" for cost sharing purposes.

289. The apportionment of project costs are determined for
both linear and non-linear costs. The volume of design fill
placed along a given reach of project shoreline varies
considerably. The cost to construct the design section is
therefore a non-linear cost. Linear costs are those project
costs which are uniformly distributed throughout the length
of the project (i.e., periodic nourishment and overfill
costs). Linear costs are also costs applied to the projects
as a whole, such as mobilization and demobilization costs,
monitoring, contingencies, engineering and design, contract
supervision and contract administration.

290. Revised Policy Guidance Letter 11 (issued by CECW-RP,
21 April 1989) directs the use of the "Federal rule of
valuation”" which provides for an offset of benefits in
determining compensation for properties including severance.
Lands seaward of the ECL may have value; credit for these
lands will be based on the Federal rules of valuation. The
non-Federal project sponsor is entitled to credit for
administrative costs incurred in providing lands for Federal
projects except for lands in front of vacant private lots.
The administrative costs for upland temporary construction
easements are not part of the Federal total project costs
and are a non-Federal responsibility.

Cost Apportionment

291. Table 28 shows the apportionment of costs for the
beach fill project modifications based on analysis similar
to Table 27. The cost-sharing for the Lake Worth Inlet Sand
Transfer Plant will be 100 percent Federal due to mitigation
of the adverse effects of the Federal deep draft navigation
project at Lake Worth Inlet (Palm Beach Harbor). The South
Lake Worth Sand Transfer Plant is designed for a target
bypassing rate of 120,000 cubic yards per year. The
sediment deficit on the south side of the inlet is 98,000
cubic yards. A surplus volume of 22,000 cubic yards per
year will occur when the South Lake Worth Sand Transfer
Plant is in operation, which is 18 percent of the total
volume. The Federal Share will be 65 percent of that
percentage for a total of 12 percent. The Non-Federal Share
will be 88 percent.

292. Final apportionment is based on current law and
conditions of shore ownership and use at the time of project
construction or subsequent nourishment, except for the shore
damage mitigation project at Lake Worth Inlet. Public
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TABLE 28

COAST OF FLORIDA STUDY - REGION IIX

COST APPORTIONMENT - INITIAL CONSTRUCTION

Non-
Pederal Federal
Project Share Share |
|PALM BEACH COUNTY
1. Juno Beach/Ocean Cay 44.10% 55.90%
2. Lake Worth Inlet Sand Transfer Plant 100.00% 0.00%
3. N. Palm Beach Island §9.40% 40.60%
4. South Lake Worth Inlet Sand Transfer Plant 12.00% 88.00%
5. Palm Beach Island 32.20% 67.80%
6. S. Palm Beach Island $0.70% 49.30%
7. Delray Beach 57.90% 42.10%
8. Highland Beach 60.60% 39.40%
JBROWARD COUNTY
9 Deerfield/Hillsboro Beach 40.00% 60.00%
10. Pompano 64.30% 35.70%
1", Fort Lauderdale 55.90% 44.10%
12. Dania 65.00%  35.00%
13. Hollywood/Hallandale 62.508  37.50%
|oapE county
14. Golden Beach 65.00% 35.00%
15. Sunny Isles 38.30% 61.70%
16. Miami Beach 59.80%  40.20%
17. Key Biscayne 48.90% 51.10%
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ownership and use of the mitigation project at Lake Worth
Inlet is not required. Cost sharing for non-linear costs
(i.e., the quantity of design volume) for the shore
protection projects would be based on the last
physicalsurvey of shoreline conditions prior to
construction. This survey is normally the contract plans
and specifications survey.

Federal Responsibility

293. The U. S. Army Corps of Engineers is responsible for
budgeting for the Federal share of construction costs for
Federal civil works projects. Federal funding is subject to
budgetary constraints inherent in the formation of the
national civil works budget for a given fiscal year. The
Corps will perform the necessary planning, engineering, and
design needed prior to construction. The Corps will provide
an O&M manual to the sponsor. The Corps will obtain all
necessary permits including State water quality
certification. The Corps will construct the projects with
an upfront cash contribution from the non-Federal project
sponsors, except for construction of the sand transfer plant
at Lake Worth Inlet, which would be constructed at Federal
expense.

Non-Federal Responsibility

294. The non-Federal project sponsors would provide an up-
front cash contribution for initial construction of proposed
projects. The non-Federal sponsors would also provide the
entire cost of all material placed on undeveloped private
lands and share in the placement of fill on developed
private lands and public lands landward of the ECL, except
for the shore damage mitigation project at Lake Worth Inlet.
The costs for lands, easements, and rights-of-way and a
portion of the administrative costs associated with land
requirements are also a non-Federal responsibility.

Although Federal implementation of a Federal shore damage
mitigation project may include costs for lands, easements,
rights-~of-way, relocations, and disposal areas, the Federal
Government will not incur costs for access rights over or on
properties the mitigation proposal is designed to protect.
The sponsor of a Federal navigation mitigation project must
agree to operate and maintain the structural and non-
structural measures of the shore damage mitigation project.

Other Non-Federal Requirements

295. Other general non-Federal responsibilities including
continued public use of the project beach, control of water
pollution to safeguard the health of bathers, and operation
and maintenance of the project beaches must be assumed by
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the non-Federal sponsor. Operation and maintenance
activities include beach berm reshaping and beach tilling.
The delineation of Federal and non-Federal responsibilities
will be defined in the project cooperation agreement (PCA)
for each proposed project.

295a. Corps policy normally forbids the placement of fill
to renourish lands landward of the ECL unless the sponsor
has acquired the right to provide public access to such
lands or unless there is some other Federal interest for
such placement of fill behind the ECL. Engineering
necessity may provide such a Federal interest, as where the
stability of the slope of a sand dune requires the deposit
of sand on private land. Also, the need to taper the ends
of a renourishment area of a beach or maintain continuity
may require the inclusion of small segments of private
lands. However, absent a Federal interest, renourishment
£ill will not be placed behind the ECL.

Financial Analysis

296. Financial analysis is required for any plan being
considered for Corps of Engineers implementation that
involves non-Federal cost sharing. The ultimate purpose of
the financial analysis is to ensure that non-Federal
sponsors understand the financial commitment involved and
have reasonable plans for meeting that commitment. The
financial analysis shall include the non-Federal sponsor’s
statement of financial capability, the non-Federal sponsor’s
financing plan, and a Corps assessment of the sponsor’s
financial capability.

STUDY SUMMARY

297. This report summarizes the preconstruction studies
conducted for Region III in the interest of beach erosion
control and storm damage prevention. Based on these
studies, the following was concluded:

298. Storm damage may impact 21.8 miles of Atlantic
shoreline in Palm Beach County, 21.0 miles of Atlantic
shoreline in Broward County and 16.7 miles of Atlantic
Shoreline in Dade County. The amount of shorefront
development threatened by storms is $2,150,022,525 in Palm
Beach County, $3,053,709,269 in Broward County and
$1,612,470,515 in Dade County.

299. A contributing factor to the susceptibility to storm
damage is relative sea level rise. If the upper limit of
relative sea level rise actually occurs, it will increase
the shoreline recession and storm damages estimated within
this report.
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300. The most practical and economical means to prevent or
reduce structural damages is to construct the authorized
shore protection projects as modified herein.

301. The non-Federal sponsors, Palm Beach, Broward, and
Dade Counties, as well as numerous municipalities, support
construction of the projects.

ENVIRONMENTAL CONSIDERATIONS

302. The alternative plans identified herein have been
formulated with environmental data and constraints taken
into consideration, i.e., where possible, the projects were
developed considering a 200-foot buffer around identified
nearshore hardground areas and a 400-foot buffer around
identified hardground areas adjacent to borrow sites. The
draft Environmental Impact Statement (EIS) is included in
this report. The use of Aragonite and upland sand sources
as a potential source of borrow material is also addressed
in the draft EIS and the Geotechnical Appendix (Appendix E).

FLOOD PLAIN DEVELOPMENT

303. The authorized shore projects and proposed project
modifications, as well as the proposed shore damage
mitigation project, are in the base flood plain (100-year

- flood), and have been evaluated in accordance with Executive
Order 11988. Relocation of the projects outside the flood
plain would not be responsive to the problems and needs of
the study area and was not considered further. A non-flood
plain alternative for the potential development with the
projects would be to restrict all future development to
those areas outside the flood plain or elevated above the
flood plain. Potential flood plain development as a result
of project implementation would be minimal. The continued
nourishment of projects would have minimum impact on the
natural and beneficial values of the flood plain. 1In the
without project flood plain (that area immediately adjacent
to the project), there will be minimal loss of natural
resources due to potential development. Implementation of
any non-structural plans that would minimize potential
damage to or within the flood plain beyond those laws and
regulations already adopted by local and State interests are
not viable solutions under the planning constraints of this
study.

FLOOD PLAIN MANAGEMENT AND FLOOD INSURANCE PROGRAMS
COMPLIANCE

304. Section 402 of the Water Resources Development Act of
1986 (PL 99-662) as amended by Section 14 of the Water
Resources Development Act of 1988 (PL 100-676) states
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"Before construction of any project for local flood
protection or any project for hu.ricane or storm damage
reduction, the non-Federal interests shall agree to
participate in and comply with applicable Federal flood
plain management and flood insurance programs." To date,
Falm Beach, Broward, and Dade Counties are enrolled in and
in compliance with the national Flood Insurance Program.

USE OF OUTER CONTINENTAL SHELF LANDS

305. The Outer Continental Shelf Lands Act (OCSLA) enacted
August 7, 1953, as amended (enclosed) grants the Secretary
of the Interior authority to grant to gqualified persons
offering the highest competitive bid leases of any mineral
other than o0il, gas, and sulfur in any area of the Outer
Continental Shelf. The OCSLA was amended by Section 1 of
Public Law 103-426, October 31, 1994. The Secretary of the
Interior may negotiate the use of Outer Continental Shelf
sand, gravel and shell resources for use in a program of, or
project for, shore protection, beach restoration or coastal
wetlands restoration undertaken by a Federal, State or local
government agency; or for a project that is funded in whole
or in part by or authorized by the Federal Government.
Section 1(a)(2) (B) of the 1994 amendment prohibits the
assessment of any fees against an agency of the Federal
government, directly or indirectly.

306. Any Federal agency which proposes to make use of sand,
gravel and shell resources subject to the OCSLA shall enter
into a Memorandum of Agreement with the Secretary of the
Interior. The Secretary of the Interior is also required to
notify the Committee on Merchant Marine and Fisheries and
the Committee on Natural Resources of the House of
Representatives, and the Committee on Energy and Natural
Resources of the Senate on any proposed project for the use
of those resources prior to the use of those resources.

307. There are borrow sites for Palm Beach County located
on the Outer Continental Shelf and none for Broward and Dade
Counties. However, there are numerous sites within the
three mile limit. It would be highly unlikely that an Outer
Continental Shelf borrow site would be used in Region III.

COASTAL BARRIER RESOURCES ACT

308. The proposed shore protection project modifications,
and the proposed shore damage mitigation project, do not

include any recommendations which would result in any new
Federal expenditures or financial assistance prohibited by
the Coastal Barrier Resources Act (Public Law 97-348); nor
were funds obligated in past years for the authorized and
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constructed project segments in Palm Beach, Broward, and
Dade Counties for purposes prohibited by this Act.

COASTAL ZONE MANAGEMENT ACT

309. The Coastal Zone Management (CZM) Act of 1972, as
amended (PL 92-583) requires all Federal activities inside
or outside a state’s coastal zone to be consistent with the
state’s coastal zone management plan if the activities
affect natural resources, land uses, or water uses within
the coastal zone. By issuance of State Water Quality
Certifications on completed shore protection projects in
Region III, the State has determined that the authorized
projects for which initial construction has been completed
were consistent with the State CZM Act. The State will
review future project work to determine if it is consistent
with the State’s coastal zone management plan prior to any
future project construction or future nourishment of any
previously constructed projects.

COST EFFECTIVENESS OF DESIGN

310. Section 911 of Public Law 99-662 requires a cost
effectiveness review of project designs for water resources
projects which have a total cost in excess of $10,000,000,
and for which construction has not been initiated by
November 17, 1986. The review shall employ cost control
techniques which will ensure that such projects are designed
in the most cost-effective way for the life of the project.
Engineering Circular No. 1110-2-259 dated February 1, 1989
provides guidance for implementing cost control techniques
for projects in accordance with Section 911.

311. The District Engineer will certify, based on the
recommendations of the project design review teams, that the
designs achieved in the preconstruction, engineering and
design phases are the most cost effective designs.

PUBLIC ACCESSIBILITY

312. In determination of the Federal interest in cost-
sharing, Federal participation is limited to the areas where
adequate public parking and access are provided, except for
the proposed shore damage mitigation project at Lake Worth
Inlet. Federal participation is limited to those shoreline
reaches within 1/4 mile from an access point, a reasonable
walking distance for a beach visitor. For shoreline reaches
farther than 1/4 mile from public parking and/or beach
access point, Federal participation will not be provided,
unless, public accessibility is improved prior to project
construction. 1In areas, where public access requirements
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were not met, the cost apportionment was adjusted to be 100
percent Non-Federal.

CONCLUSIONS

313. The Coast of Florida Erosion and Storm Effects Study,
Region III, provided an opportunity to evaluate coastal
problems and alternatives on a regional basis. As a result,
new innovative and cost effective erosion control measures
were considered. 1In addition, the data collected as part of
the Region III study have been assimilated into a geographic
information system. The Region III database provides a
quantitative body of knowledge for use by coastal engineers
and planners in the evaluation of management schemes and
solutions which address erosion, storm damage, and coastal
flooding problems.

314. Consideration has been given to all significant
aspects of the authorized projects in the overall public
interest, including engineering feasibility, economic,
social and environmental effects. Modifications to
authorized projects and the development of new projects
described in this report provide the optimum solution for
protection of upland development for Region III.

RECOMMENDATIONS

315. The Administration’s Civil Works Program reflects the
President’s commitment to focus limited Federal budgetary
resources on the development of water resources projects and
purposes that have national significance. Accordingly, the
‘Administration is not budgeting for any new construction
starts for shore protection projects or studies, which are
best left to state and local governments. The U.S. Army
corps of Engineers has begun a phase out of the Corps’ role
in shore protection and beach erosion control. The current
phase of each study, project, or separable element will be
completed but new phases will not be initiated.

315a. Accordingly, I do not recommend that the existing
projects for Region III, Palm Beach, Broward and Dade
Counties be modified in accordance with the selected plan
described in this report, with the exception of the Dania,
Lake Worth Sand Transfer Plant and South Lake Worth Sand
Transfer Plant projects. These projects, as discussed
herein, provide costs savings to the Federal Government in
reducing required renourishment volumes for the lives of
previously authorized projects. I further recommend that
the Federal navigation project at Palm Beach Harbor be
modified to include Federal construction of a new sand
transfer system at Lake Worth Inlet in order to mitigate for
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the adverse effects of the navigation project on the
downdrift shoreline.

316. These recommendations are made with the provision that
the project sponsor will enter into a written Project
‘Cooperation Agreement, as required by Section 221 of PL 91-
611, as amended, to provide local cooperation satisfactory
to the Secretary of the Army. Such local cooperation shall
provide the following non-Federal responsibilities:

a. * Provide 35 percent of total project costs assigned to
hurricane and storm damage reduction plus 50 percent of
total project costs assigned to recreation, plus 100 percent
of total storm damage project costs assigned to privately
owned shores (where use of such shores is limited to private
interests), and as further specified below:

a. (1) * Provide all lands, easements, and rights-of-way,
including suitable borrow and dredged or excavated material
disposal areas, and perform or ensure the performance of all
relocations determined by the Federal Government to be
necessary for the construction, operation, and maintenance
of the Project.

a. (2) * Provide all improvements required on lands,
easements, and rights-of-way to enable the proper disposal
of dredged or excavated material associated with the
construction, operation, and maintenance of the project.
Such improvements may include, but are not necessarily
limited to, retaining dikes, waste weirs, bulkheads,
embankments, monitoring features stilling basins, and
dewatering pumps and pipes.

a. (3) * Provide, during construction, any additional
amounts as are necessary to make its total contribution
equal to 35 percent of total project costs assigned to
hurricane and storm damage reduction plus 50 percent of
total storm damage project costs assigned to recreation,
plus 100 percent of total project costs assigned to
privately owned shores (where use of such shores is limited
to private interests).

b. * For so long as the Project remains authorized,
operate, maintain, repair, replace, and rehabilitate the
completed Project, or functional portion of the Project, at
no cost to the Federal Government, in a manner compatible
with the Project’s authorized purposes and in accordance
with applicable Federal and State laws and regulations and
any specific directions prescribed by the Federal
Government.



185

c. * Give the Federal Government a right to enter, at
reasonable times and in a reasonable manner, upon property
that the Non-Federal Sponsor, now or hereafter, owns or
controls for access to the Project for the purpose of
inspection, and, if necessary after failure to perform by
the Non-Federal Sponsor, for the purpose of completing,
operating, maintaining, repairing, replacing, or
rehabilitating the Project. No completion, operation,
maintenance, repair, replacement, or rehabilitation by the
Federal Government shall operate to relieve the Non-Federal
Sponsor of responsibility to meet the Non-Federal Sponsor'’s
obligations, or to preclude the Federal Government from
pursuing any other remedy at law or equity to ensure
faithful performance.

d. * Hold and save the United States free from all
damages arising from the construction, operation,
maintenance, repair, replacement, and rehabilitation of the
Project and any Project-related betterments, except for
damages due to the fault or negligence of the United States
or its contractors.

e. * Keep, and maintain books, records, documents, and
other evidence pertalning to costs and expenses incurred
pursuant to the Project in accordance with the standards for
financial management systems set forth in the Uniform
Administrative Regquirements for Grants and Cooperative
Agreements to State and Local Governments at 32 Code of
Federal Regulations (CFR) Section 33.20.

f. * Perform, or cause to be performed, any
investigations for hazardous substances as are determined
necessary to identify the existence and extent of any
hazardous substances regulated under the Comprehensive
Environmental Response, Compensation, and Liability Act
(CERCLA), Public Law (PL) 96-510, as amended, 42 USC
9601-9675, that may exist in, on, or under lands, easements,
or rights-of-way that the Federal Government determines to
be required for the construction, operation, and maintenance
of the Project. However, for lands that the Federal
Government determines to be subject to the navigation
servitude, only the Federal Government shall perform such
investigations unless the Federal Government provides the
Non-Federal Sponsor with prior specific written direction,
in which case the Non-Federal Sponsor shall perform such
investigations in accordance with such written direction.

* Assume complete financial responsibility, as between
the Federal Government and the Non-Federal Sponsor for all
necessary cleanup and response costs of any CERCLA regulated
materials located in, on, or under lands, easements, or
rights-of-way that the Federal Government determines to be
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necessary for the construction, operation, or maintenance of
the Project.

h. * As between the Federal Government and the Non-
Federal Sponsor, the Non-Federal Sponsor shall be considered
the operator of the project for the purpose of CERCLA
liability. To the maximum extent practicable, operate,
maintain, repair, replace and rehabilitate the Project in a
manner that will not cause liability to arise under CERCLA.

i. * Comply with the applicable provisions of the Uniform
Relocation Assistance and Real Property Acquisition Policies
Act of 1970, Public Law 91-646, as amended by Title IV of
the Surface Transportation and Uniform Relocation Assistance
Act of 1987 (Public Law 100-17), and the Uniform Regulations
contained in 49 CFR Part 24, in acquiring lands, easements,
and rights-of-way, required for the construction, operation,
and maintenance of the Project, including those necessary
for relocations, borrow materials, and dredged or excavated
material disposal, and inform all affected persons of
applicable benefits, policies, and procedures in connection
with said Act.

j. * Comply with all applicable Federal and State laws
and regulations, including, but not limited to, Section 601
of the Civil Rights Act of 1964, Public Law 88-352 (42
U.S.C. 2000d), and Department of Defense Directive 5500.11
issued pursuant thereto, as well as Army Regulation 600-7,
entitled "Nondiscrimination on the Basis of Handicap in
Programs and Activities Assisted or Conducted by the
Department of the Army."

k. * Provide 35 percent of that portion of total historic
preservation mitigation and data recovery costs attributable
to hurricane and storm damage reduction that are in excess
of one percent of the total amount authorized to be
appropriated for hurricane and storm damage reduction.

1. * Provide 50 percent of that portion of total historic
preservation mitigation and data recovery costs attributable
to recreation that are in excess of one percent of the total
amount authorized to be appropriated for recreation.

m. * Provide 100 percent of that portion of total
historic preservation mitigation and data recovery costs
attributable to privately owned shores (where use of such
shores is limited to private interests) that are in excess
of one percent of the total amount authorized to be
appropriated for privately owned shores (where use of such
shores is limited to private interests).
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n. * Participate in and comply with applicable Federal
floodplain management and flood insurance programs.

o. * Publicize floodplain information in the area
concerned and provide this information to zoning and other
regulatory agencies for their use in preventing unwise
future development in the floodplain and in adopting such
regulations as may be necessary to prevent unwise future
development and to ensure compatibility with the protection
provided by the project.

P. * For so long as the storm damage project remains
authorized, the Non-Federal Sponsor shall ensure continued
conditions of public ownership and use of the shore upon
which the amount of Federal participation is based, except
that public ownership of the shore damage mitigation project
at Palm Beach Harbor is not required.

qg. * Provide and maintain necessary access roads, parking
areas, and other public use facilities, open and available
to all on equal terms, except that public ownership of the
storm damage mitigation project at Palm Beach Harbor is not
required.

317. The recommendations contained herein reflect the
information available at this time, and current Department
of the Army policies and Federal law governing formulation
of individual project modifications. They do not reflect
program and budgeting priorities inherent in the formulation
of a national Civil Works construction program, nor the
perspective of higher review levels within the Executive
Branch. Consequently, the recommendations for modifications
to authorized storm damage reduction projects,
recommendations for new storm damage reduction projects, and
the recommendation for shore damage mitigation project at
Palm Beach Harbor, and information in this report may be
modified before it is transmitted to higher authority as
proposals for project modification and/or implementation
funding.

Terry L. Rice
Colonel, U. S. Army
District Engineer
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CERTIFICATION OF PUBLIC ACCESSIBILITY
COAST OF FLORIDA, REGION III, SHORE PROTECTION PROJECTS

1. As part of the obligations established in the project
cooperation agreement for the Coast of Florida, Region III,
Shore Protection Projects, the non-Federal sponsor shall
assure continued conditions of public ownership and public
use of the shore upon which Federal participation is based
during the economic life o' the project. The non-Federal
sponsor shall also provide and maintain necessary access
roads, parking areas and other public use facilities, open
and available to all on equal terms. Public accessibility
and use of the shore damage mitigation project recommended
for Palm Beach Harbor are not required for such projects.

2. In the determination of the Federal interest in cost
sharing, Federal participation was limited for the storm
damage reduction projects to areas where adequate parking
and access are available. For shoreline reaches further
than 1/4 mile from public parking and/or beach access
points, Federal participation was not provided.

3. A recreation benefit analysis is presented in Appendix
F. The project areas has sufficient parking to meet the
peak demand on any day of the year.

4. I therefore conclude that there is reasonable public
beach access and use of the project beaches in all areas
where Federal participation is provided.

Terry L. Rice
Colonel, U.S. Army
District Engineer
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FINAL ENVIRONMENTAL IMPACT STATEMENT FOR THE
COAST OF FLORIDA EROSION AND STORM EFFECTS STUDY,
REGION III, PALM BEACH,

BROWARD, AND DADE COUNTIES, FLORIDA

The responsible lead agency is the U.S. Army Corps of Engineers (USACE), Jacksonville District. The non-
Federal sponsor is the State of Florida, Department of Environmental Protection.

ABSTRACT:  In response to authority granted in Section 104, Public Law 98-360, the USACE instituted a
study to review past projects and studies pertaining to shoreline erosion to develop a plan for future shoreline
erosion mitigation projects. The Coast of Florida Erosion and Storm Effects Study (COFS) is a regional plan to
address shoreline erosion and storm damage through beach nourishment, dune stabilization, and construction of
sand transfer plants. The entire Florida coastline was divided into planning regions based on distinct
morphologic and climate differences. Region III includes Palm Beach, Broward, and Dade counties and is the
focus of this Environmental Impact Statement (EIS). The current combination of alternatives was developed
based on logistical, political, and economic feasibility.

Under the curremly pmposed combination of alternatives, beaches would be restored through beach fill and

rm sand transfer plants are proposed for Lake Worth and South Lake Worth
inlets. ThcuseofBahamlansandforsandsmrvcdareasmBrowa:danandccounnmlsproposedasasand
source alternative. Sea turtles, primarily the loggerhead sea turtle, should benefit from the 215 additional acres
of new beach that can be used for nesting, although appropriate pre- and post-mitigation of nourishment
activities may be required. Adv eng with other endangered species is possible but unlikely. Impacts
to approximately 61 acres of nearshore hardground would occur from their burial during nourishment activities,
and temporary impacts to beach fill and borrow site soft bottom communities would occur as well. Turbidity
and sedimentation impacts are likely in the short-term for all borrow and fill zones; however, buffer zones
around borrow sites should minimize impacts in these areas. Water, air, noise, cultural resources, and
recreation should not be significantly affected from any COFS action alternatives; however, minor temporary
impacts during alternative implementation is likely. Additional recreational benefits attributable to the projected
215 acres of new beach d by the rec ded plan could have an average annual benefit of
approximately $8.7 million. While possible, mechanical damage to offshore reefs is unlikely with the use of
buffer zones within which dredgmg activity would not be allowed. The regional economy would generally be
unaffected by COFS activities; h d storm d; for the 10 to 20-year storm from COFS
alternative implementation could equat as great as $33 million. Energy requirements would be insignificant, and
no significant irretrievable or irreversible commitments to resources are likely under the proposed combination
of alternatives.

Of the proposed alternatives addressed, only three project scgments are recommended for Federal
participation at this time. These are sand transfer plants at Lake Worth and South Lake Worth Inlets and beach
nourishment at Dania, Florida. This reflects the President’s commitment to focus limited Federal budgetary
resources on the development of water resources projects and purposes that have national significance.

The no-acuon alternative would allow beach ion to conti further d ilable nesting habitat and
I beach in Region'Hl. Storm damages in excess of $33 million would be realized over that

which would be expected under the proposed combination of alternatives.

PLEASE SEND COMMENTS If you would like further information

TO THE DISTRICT ENGINEER on this statement, please contact:

WITHIN 30 DAYS OF PUBLICATION Mr. Michael Dupes, CESAJ-PD-ER

OF THE DRAFT EIS IN THE U.S. Army Corps of Engineers

FEDERAL REGISTER P.O. Box 4970

Jacksonville, Florida 32232-0019
Telephone: (904) 232-1689

NOTE: Information, displays, maps, etc. discussed in the COFS Report are incorporated by
reference in the EIS.
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1.0 SUMMARY
1.1 Major Conclusions

Beaches along the Region III shoreline are in differing stages of erosion that require
specific plans of action to reestablish beaches and protect them from storm damages. To
economize in the planning and implementation of these projects, they have been aggregated into a
regional plan that is presently analyzed in reference with the no-action alternative, which assumes
that no nourishment operations would be completed outside of those already funded and in
operation. The currently proposed combination of alternatives (selected plan) involves several
types of actions including beach nourishments, nearshore berm placements, and sand transfer
plants. These projects have the collective goal of reestablishing the beaches that have been
degraded through anthropogenically disturbed littoral movement and storm damage. At this time
however, only the sand transfer plants at Lake Worth and South Lake Worth Inlets and the beach
nourishment at Dania are being recommended for Federal participation. Refer to section 2.4 of
the EIS.

The selected plan would generally have only temporary impacts due to the nature of the
activities. However, some impacts would have more enduring effects than others. Water
turbidity in the vicinity of operations would generally increase during the borrow and
nourishment activities; however, these impacts would be temporary and insignificant. Some
turbidity associated impacts to hardgrounds near borrow areas may also occur, but mitigation
efforts, namely buffer zones, should minimize these effects. Nourishment activities would avoid
sensitive turtle nesting windows as well as be operated per the prescribed constraints of the U.S.
Fish and Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS); thus,
impacts to sea turtles should be minima! and within allowable “taking” levels. An estimated 100,
91, and 24 acres of new beach would be created in Palm Beach, Broward, and Dade counties,
respectively, which could benefit nesting sea turtles. Borrow operations would be conducted
according to NMFS guidelines, minimizing the potential for takes of sea turtles in the borrow site
area. Impacts to the endangered Indian manatee would likewise be minimal, with the
implementation of operational requirements dictated by the USFWS. It is unlikely that other
endangered species would be significantly impacted in an adverse manner from borrow or
nourishment operations.

Preliminary estimates suggest that approximately 31, 25, and 5 acres of hardgrounds, in
Palm Beach, Broward, and Dade counties, respectively, would be buried or otherwise impacted
from nourishment activities associated with the recommended plan. However, mitigation
measures would negate any habitat losses realized from hardground coverage associated with
nourishment activities. Mechanical damage to hardgrounds is possible with borrow operations,
although unlikely with the use of buffer zones and state-of-the-art navigation and positioning
equipment. Temporary impacts associated with trbidity and sedimentation are likely in
hardground areas flanking borrow sites, although efforts to minimize these impacts will be made
through the establishment of buffer zones and other measures.

Direct effects on the regional economy from the implementation of proposed combination
of alternatives (borrow, nourishment, or other associated activities) should be minor; however,
projected 10- and 20-year storm damages as great as $33 million could be avoided. Cultural
resources should not be affected by the proposed action; however, in the event that underwater
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archaeological remains are discovered during operations, appropriate action will be taken to
minimize disturbance and insure integrity of the finding. Recreational resources should generally
benefit with greater beach widths for beach activities. An estimated 100, 91, and 24 acres of
additional beach would be created in Palm Beach, Broward, and Dade counties, respectively
under the recommended plan. Benefits from this additional beach have been estimated to have an
average annual equivalent recreational benefit as great as a $8.7 million in Region 1. However,
increased turbidity levels may temporarily affect some hardground areas presently used by
recreational divers. Long-term coverage of some hardground areas would be replaced with other
habitat areas that could also be used by divers after colonization.

1.2 Areas of Controversy
Several areas of controversy exist for the COFS project. These are discussed below:

i for Nourish ctivities in Bri nties.
Bahamian sand has been proposed as a compatible nourishment sand for beaches in
Broward and Dade counties. Only one nourishment project to date has been studied
(Fisher Island renourishment, Lutz er al., 1993), and some entities believe that the lighter
color of the sand that yields slightly cooler temperatures in sea turtle nests could lead to a
proportionally greater number of male hatchlings. To date, no definitive studies on this
issue have been documented.

Impacts on Sea Turtles. In addition to the issues surrounding the use of Bahamian sand,
there is general concern that nourishment and borrow activities could lead to an
unacceptable number of sea turtle “takes.” This concern relates to the timing of
activities, the compaction and slope of nourished beaches, and the operation plans
(lighting and dredge-type) for borrow and nourishment operations. Consultation with the
USFWS and the NMFS has resulted in a set of operational guidelines that will minimize
“takes” of sea turtles.

Impacts on Sea Grass Beds. Although dense and relatively dense sea grass bed locations
have been well mapped by the Florida Marine Research Institute (FMRI), sparse grass
beds located in inlets and nearshore softbottoms are not fully mapped. There is a concern
that unmapped, sparse beds near borrow or nourishment areas may be affected by
increased turbidity levels and direct coverage associated with nourishment activities.

Prior to borrow and nourishment activities, site reconnaissance will reveal any significant
unmapped sea grass beds. Information from reconnaissance surveys will help in
operational plans to avoid significant adverse impacts to these beds.

Impacts on Hardgrounds. Several concerns exist over the projected impacts to
hardground areas in the nearshore and vicinity of the borrow areas. Generally, there is a

concern that associated turbidity and sedimentation impacts to hardgrounds are not fully
understood and that they may be understated herein. The available literature has been
reviewed and suggests that although impacts are likely, they are not likely to be
permanent. Furthermore, with the observance of buffer zones, associated turbidity and
sedimentation, and mechanical impacts should be minimized.
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1.3  Unresolved Issues

As noted in the section 1.2, Areas of Controversy, several of these controversial issues
are unresolved. Specifically, impacts associated with the use of Bahamian sand are not fully
documented for south Florida beaches. More specifically, the effects of Bahamian sand on sea
turtle nesting are not definitively documented at this time. In addition to the unresolved concerns
regarding Bahamian sand, the effects of increased turbidity and sedimentation on hardgrounds in
both the nearshore and borrow areas are not fully understood. Although impacts would occur to
hardgrounds from nourishment activity burial and can definitively be projected, the relationships
among turbidity, sedimentation, and mortality are not definitive for all species in nearshore and
borrow area hardgrounds. Therefore, although estimates of hardground impacts are provided
herein, the precise amount of hardground mitigation needed for the implementation of the
recommended plan is unresolved at this time.

1.4  Environmental Impact Tiering

Although location-independent and general impacts associated with the proposed action
are discussed in this report, location-specific impacts with regard to borrow areas and
nourishment activities are reserved for future tiered documentation (40 CFR §1508.28) that will
be developed as project-specific details become available.
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1.0 NEED AND OBJECTIVE OF ACTION
1.1 Authority

The Coast of Florida Erosion and Storm Effects Study (COFS) is conducted in response
to Section 104 of Public Law (PL) 98-360, an Appropriations Act for the fiscal year ending
30 September 1985, and a resolution dated 8 August 1984 by the Committee on Public Works
and Transportation, of the U.S. House of Representatives, which provide for the following:

1.1.1 Section 104, PL 98-360. The Secretary of the Army, acting through the Chief of
Engineers, is authorized to review, in cooperation with the State of Florida, its political
subdivision, agencies and instrumentalities thereof, all previous published reports of the Chief of
Engineers pertaining to shoreline erosion on the entire coast of Florida with a view to
determining whether any modifications of the recommendations contained therein are advisable at
this time, with particular reference to developing a comprehensive body of knowledge,
information, and data on coastal area changes and processes.

1.1.2 House Resolution. Resolved by the Committee on Public Works and
Transportation of the U.S. House of Representatives that the Secretary of the Army, acting
through the Chief of Engineers, in accordance with the provisions of Section 110 of the River
and Harbor Act of 1962, is hereby authorized to study, in cooperation with the State of Florida,
its political subdivision and agencies and instrumentalities thereof, the entire coast of Florida,
including a determination of whether any modifications of the recommendations contained in
previously published reports of the Chief of Engineers pertaining to shoreline erosion on the
coast of Florida are advisable, and also including the development of a comprehensive body of
knowledge, information, and data on coastal area changes and processes for such entire coast.

1.2 Public Concerns

The primary public concern within Region III for COFS is the ongoing shoreline
recession and corresponding vulnerability to storm damages. All of Florida’s 8,400 miles of tidal
shoreline are low-lying and vulnerable to storm surge and other storm associated damage.
However, other concerns gleaned from initial scoping efforts include: (1) the potential impact of
Bahamian sand on sea turtle nests; (2) the impacts of nearshore hardgrounds from nourishment
burial; and (3) the need for certain projects.

Shoreline recession continues to be a problem along Florida’s coastline. The net
long-term sediment transport rate along the east coast of Florida is generally from north to south,
with some localized flow reversals associated with complex hydrodynamic interactions at tidal
inlets and/or some localized net long-term cross-shore (onshore or offshore) transport associated
with localized bathymetric irregularities. In general, as a result of the reduced wave climate
(shielding from the Bahama banks), the sediment transport rate is reduced from the north to the
south. Based on current management strategies, shoreline recession will continue. Sea-level rise
and other natural and man-induced activities that influence the natural sediment transport
processes will tend to maintain shoreline recession.

Tidal inlets have a tendency to interrupt the normal littoral transport of sediments along
the coastline. If left to nature, these inlets would have a tendency over the long-term to restore
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the natural bypassing of sediments along the coast. Conflicts occur as a result of the multi-
purpose uses desired in the coastal zone. The need to maintain inlet channels for commercial and
recreational navigation, improve water quality characteristics in the interior water bodies, and
maintain recreational uses of the adjacent beaches often result in conflicting and competing
interests. For a detailed discussion of the need of COFS, see the Feasibility Report, Coast of
Florida Erosion and Storm Effects Study, Region III, October 1996, U. S. Army Corps of
Engineers (USACE), Jacksonville District.

1.3  Planning Objectives

The major Federal and state planning objectives for the COFS include: (1) reduction of
expected storm damages through beach nourishment and other project alternatives; (2) reestablish
beaches to a degree suitable for beach recreation; (3) maintain suitable beach habitat for nesting
sea turtles, and invertebrate and shorebird species; and (4) maintain commerce associated with
beach recreation in Region III.

The approach taken in the COFS is to investigate the coastal processes and natural
resources on a regional basis, instead of a conventional project by project basis to develop
enhanced and/or new storm damage reduction projects along the studied coastline. To effectively
manage and support such a comprehensive and extensive study, the State has been divided into
the following five coastal regions based on distinct differences between the areas, such as wave
climate, coastal processes, and native beach characteristics: Region I - panhandie; Region II -
peninsular gulf coast to the northern extent of the Keys; Region 111 - southern east coast;

Region IV - central east coast; and Region V - northern east coast.

The focus of this report and the first region to be studied is Region III. This region
includes northern Dade County from the southern end of Key Biscayne throughout Broward
County, and to Jupiter Inlet in northern Palm Beach County. The remaining 1.9 miles of Palm
Beach County, north of Jupiter Inlet, is part of the Region IV littoral zone and will be examined
in detail during that portion of the COFS. Region III was identified as the first region for study
since it is the most densely populated coastal region in Florida and has the largest local, state,
and Federal investment in shore protection. Within the 91 miles of Region III shoreline, there
are 61 miles of initial beach restoration authorized as part of Federal shore protection projects,
The Federal Government, in cooperation with the State of Florida and local sponsors, has
constructed approximately 35 miles of protective and recreational beach projects, and planning is
underway for additional projects. For a detailed discussion of the purpose and objectives of
COFS, see the Feasibility Report, Coast of Florida Erosion and Storm Effects Study, Region Iil,
October 1996, USACE, Jacksonville District.



203

2.0 ALTERNATIVES
2.1  Alternative Selection Process
The alternative plans considered were developed through a three-step process:

1. Identification and preliminary assessment of possible solutions. At this phase,
benefits and costs had not been completed.

2. Development and assessment of intermediate-level-of-detail alternatives. Unit
price cost estimates and benefits were computed. Includes general discussion of
potential environmental impacts.

3. Development and assessment of detailed alternative plans. Cost code of
account-level cost estimates were computed, including the costs of lands,
easements, rights-of-way, and mitigation. Also, detailed benefits were computed,
and Federal and non-Federal cost allocations were discussed in this phase.

Each step was iterative in the process of identifying and selecting the best course of
action. Each alternative was considered in light of other projects within each reach or problem
area. During the first step, the types of alternatives developed included traditional projects,
programs that could be carried out by non-Federal interests, and all suggestions by participants in
meetings and workshops. Each plan in the array was screened based on its ability to satisfy the
planning objectives. -The viable plans were carried forward into the intermediate level of detail
and analysis and were developed sufficiently to assess generalized benefits, costs, and impacts.
Those plans meriting closer evaluation were carried into the third step, development and analysis
of alternative plans on a detailed level. The alternatives considered are listed below. (For a
detailed discussion of the alternatives, see the Feasibility Report, Coast of Florida Erosion and
Storm Effects Study, Region 1ll, October 1996, USACE, Jacksonville District.)

. No-action
. Rezoning of beach area
4 Modification of building codes

. Construction of setback line
. Moratorium on construction
. Flood Insurance

. Evacuation planning

. Establish a no-growth program

. Condemnation of land and structures
. Various nonstructural combinations
. Revetment

. Beach fill with periodic nourishment
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. Beach fill with periodic nourishment stabilized by an offshore breakwater or
submerged artificial reef

. Beach nourishment with maintenance material from updrift inlet

. Beach fill and periodic nourishment stabilized by groins

. Seawalls

. Beach fill with periodic nourishment and hurricane surge protection sand dune

. Beach fill with periodic nourishment and hurricane surge protection - offshore
breakwaters or submerged artificial reefs

. Nearshore berms

. Beach fill with nearshore berms

. Stabilization of beaches and dunes by vegetation

. Feeder beach

. Relocation of structures

. Flood proofing of structures

. Abandon or modify navigation projects

. Sand tightening of jetties _

. Upgrading on construction of sand transfer plants for renourishment

. Use of sand from offshore borrow areas for beach fill

. Use of beach compatible sand from the maintenance dredging of navigational

channels for beach

. Use of upland sand sources for beach fill
. Use of Bahamian sand for beach fill
. Various combinations of the above

2.2 Alternatives Eliminated From Further Discussion

Several alternatives were not evaiuated further than the initial screening. Economic
viability, effectiveness, political and social palatability, and combinations thereof made several
options infeasible. Further information on the planning process of developing the present
combination of alternatives is contained in the Feasibility Repont, Coast of Florida Erosion and
Storm Effects Study, Region IIl, October 1996, U.S. Army Corps of Engineers (USACE),
Jacksonville District. It should be emphasized that per 40 CFR §1502.14, the no-action
alternative was not eliminated from further discussion. Projected trends and resulting conditions
under the no-action alternative serve as valuable reference points from which proposed action
impacts are gauged.
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2.3  No-Action Alternative

The no-action alternative assumes that the existing trends will continue unabated into the
future. This alternative assumes that no Federal nourishment activities would occur other than
those already in operation, and those that have been approved under the National Environmental
Protection Act (NEPA) process. Under the no-action alternative, beaches will continue to
recede, decreasing the available area for beach recreational activities; however, additional
nearshore hardgrounds would become exposed under this alternative, increasing hardground
habitat and the corresponding potential for recreational diving resources in the nearshore area.
Expected beach recession under the no-action alternative would also decrease the natural
attenuation of wave damage during future storm events. Post-storm clean-up and repair activities
would become correspondingly more expensive and labor intensive under the no-action
alternative. Furthermore, expected beach recession under the no-action alternative might also
endanger sea turtle nests through inundation, which would not be mitigated under Federal
control.

2.4 Currently Proposed Combination Alternatives (Selected Plan)

The COFS feasibility report examines alternatives for three Federal shore protection
projects (Palm Beach County, Broward County, and Dade County) containing 21 project
segment elements. These project segments are described below and illustrated in summary
in tables 2.1 through 2.3. Information, displays, maps, etc. discussed in the COFS report
are incorporated by reference in the EIS. However, of the 21 segments, actions within only
three segments are recommended for Federal participation at this time. These are: 1) Lake
Worth Iniet Sand Transfer Plant, 2) South Lake Worth Inlet Sand Transfer Plant (STP), and
3) beach nourishment along 0.6 miles of beach at Dania, Florida. The Lake Worth Inlet
STP is recommended as a modification to the Federal navigation project at Palm Beach
Harbor to mitigate for the adverse effects of the navigation project on the downdrift
shoreline. The Dania beach nourishment and South Lake Worth Inlet STP would provide
significant cost savings to future nourishments of existing shore protection projects. This
reflects the President’s commitment to focus limited Federal budgetary resources on the
development of water resources projects and purposes that have national significance.

Refer to the syllabus and to sections 315 and 315a of the COFS feasibility report.

2.4.1 Paim Beach County

2.4.1.1 Recommend that the project for Paim Beach County, Florida from Martin
County Line to Lake Worth Inlet and South Lake Worth Inlet to Broward County Line,
authorized by the River and Harbor Act of 1962 (PL 87-874), be modified and herein after
called the Palm Beach County, Florida Shore Protection Project. The following paragraphs
describe components of the recommended project segments.

2.4.1.2 Jupiter Inlet to Lake Worth Inlet Project Segment.

2.4.1.2.1 Jupiter/Carlin. This existing 1.1 mile beach restoration and periodic
nourishment project component is located between Florida Department of Environmental
Protection (DEP) monuments R-13 and R-19. The project consists of a beach restoration
with a seven year nourishment interval. Initial construction of this project was completed
during April 1995. Extension of Federal participation from 10 years to the economic life of
the project is recommended. Nearshore berms are not feasible in association with this
project area due to the presence of nearshore hardgrounds.
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2.4.1.2.2 Ocean Cay/Juno. This 2.75 mile project component is currently
authorized for periodic nourishment as needed and justified. The recommended
modification includes adding initial restoration by construction of a design beach with a 55
foot berm, and periodic nourishment between DEP monuments R-27 and R-41. The
renourishment interval is seven years. Approximately 18.3 acres of new beach would be
created under this alternative. The equilibrium toe of fill, including initial fill plus advance
nourishment, is 300 feet. Mitigation for approximately 1.7 acres of hardground impact may
be necessary in association with this project component. A nearshore berm site, away from
potential hardground impact, has also been identified for use as an alternative maintenance
dredged material disposal site. Extension of Federal participation from 10 years to the
economic life of this project component is aiso recommended.
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Table 2.2. P
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ly Proposed Combination of Alter

i Broward County

Category

Deerfield
Beach/Hillsboro

Pompano
Unince. Laud. by Fon
the Sea Lauderdale 1.U. Lioyd

Dania Hollywood/ Hallandale

Protection

Revetmeat

Beach fill and
periodic
nourishment

AM ACM

bt
Maintenance

nourishment from

updrift inlet

Scawalls

Surge peotection
sand dune

Nearshore berms

us

Stabilize beach
and dunes with
vegetation

Feeder beach

Relocate
structures

Flood proof
structures

Abandon/modify
navigation project

Sand tighten jenty

Sand trap

Upgrade/construct
sand transfer plant

Rezoning beach
arca

Modify building
codes.

Construction
Sethack

Construction
moratorium

Flood insurance

No growth
program

Condemnstion of
iand and
sructures

NOTES: A = Authorized and not construcied

C = Constructed

PL = Plaaned M =Modification

US = Under Swdy

Source: USACE, 1996, Feasibility Reporr, Coast of Florida Erosion and Siorm Effects Study, Region I, Iacksonville Disteict:
Jacksonville, Florida.
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Table 2.3. Presently Proposed Combination of Alternatives: Dade County

Category

\l Golden Beach I Sunny Isles

Bal Harbor - Surfside,
Miami Beach

Key Biscayne

Strectural Protection Measures

Revetment

Beach fill and periodic nourishment

PLM

A,CM

AC

AC

Maintenance nourishment from updrift

Secawalls

Surge protection sand dunc

Nearshore berms

Us

Us

Stabilize beach and dunes with
vegetation

Feeder beach

Relocate structures

Flood proof structures

Abandon/modify navigation project

Sand tighten jetty

Sand trap

Upgrade/construct sand transfer plant

Noo.

Rezoning beach area

Modify building codes

Construction Setback

Construction moratorivm

Flood insurance

No growth program

C jon of land and

NOTES: A = Authorized and not constructed

C = Constructed

PL = Planned
US = Under Study

M=Modification

Source: USACE, 1996, Feasibility Repors, Coast of Florida Erosion and Storm Effects Study, Region Iil,

Jacksonville District: Jacksonville, Florida.




24.1.3

Recommend that the project for Palm Beach County, Florida for Lake Worth Inlet to
South Lake Worth Inlet (Palm Beach Island) authorized in 1958 (PL 85-500) be deauthorized.
The following project components for Palm Beach Island would be added as project modifications
to the Palm Beach County, Florida (1962) project. Extension of Federal participation from
10 years to the economic life of the project is also recommended for each project component.

2.4.1.3.1 Lake Worth Inlet. The recommended plan for Lake Worth Inlet
requires the construction of a new fixed sand transfer plant to be located north of the inlet with
three discharge points located along the dry beach 750, 1,250, and 1,750 feet south of the south
jetty on Palm Beach Island. This system would be designed for a target bypassing rate of about
160,000 cubic yards per year to the south, across the inlet, through a 12-in pipeline.

2.4.1.3.2 The recommended plan for the sand bypassing plant would include:
a. A deposition area north of the north jetty,

b. An array of jet pumps suspended from a pier oriented perpendicular to the
shoreline, or a single jet pump deployed by a crane from the north jetty,

c. A clear water pump and pipeline providing water to the jet pumps,

d. An on shore pumphouse containing the clear water pump and a booster
pump for transferring the dredged material past the inlet,

e. ' A slurry pit to ensure the proper ratio of solids to water,

f. An drilled tunneled pipeline under the inlet from north of the north jetty to
the south side of the south jetty, and

g All associated pipe, valves, instruments, and controls required for
operation of the system, including three remote controlled discharge valves
located within the first 2,250 feet south of the south jetty.

The detailed sand transfer plant design would be determined within a Feature
Design Memorandum (FDM) to be prepared during preconstruction, engineering, and design
(PED).

2.4.1.3.3 North-End Palm Beach [sland. The 1.95 mile beach restoration and
periodic nourishment project component located between DEP monuments R-76 and R-85 is
authorized (1958), but not constructed. The optimal berm width is 10 feet at elevation +9.0 feet
NGVD and slopes of 1:10 berm to MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 100,000 cubic yards with a 190 foot toe of fill. The recommended
renourishment interval is four years. Approximately 2.3 acres of new beach would be created
under this alternative. The distance to the equilibrium toe of fill, including initial fill plus
advance nourishment, is 281 feet with a total volume of 239,400 cubic yards. Mitigation for
approximately 18 acres of hardground impact may be necessary in association with this project
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segment. Nearshore berms are not feasible in association with this project component due to the
presence of nearshore hardgrounds.

2.4.1.3.4 Palm Beach Island (Mid-town), The 3.1 mile beach restoration and
periodic nourishment project component located between DEP monuments R-91 and R-105 is
authorized (1958), but not constructed. The optimal berm width is 25 feet at elevation +9.0 feet
NGVD and slopes of 1:10 berm to MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 568,400 cubic yards with a 390 foot toe of fill. The recommended
renourishment interval is four years. Approximately 9.3 acres of new beach would be created
under this alternative. The distance to the equilibrium toe of fill, including initial fill plus
advance nourishment is 455 feet with a total volume of 1,025,7800 cubic yards. Mitigation for
approximately 3.65 acres of hardground impact may be necessary in association with this project
component. Three potential nearshore berm sites have been identified for use as an alternative
maintenance dredged material disposal site for the Federal navigation project at Palm Beach
Harbor.

2.4.1.3.5 South-End Palm Beach Island. This 3.25 mile beach restoration and
periodic nourishment project component located between DEP monuments R-116 and R-132 is
authorized (1958), but not constructed. The optimal berm width is 35 feet at elevation +9.0 feet
NGVD and slopes of 1:10 berm to MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 248,900 cubic yards with a 350 foot toe of fill. The recommended
renourishment interval is four years. Approximately 13.8 acres of new beach would be created
under this alternative. The distance to the equilibrium toe of fill, including initial fill plus
advance nourishment, is 432 feet with a total volume of 674,500 cubic yards. Mitigation for
approximately 5.4 acres of hardground may be necessary in association with this project
component.

2.4.1.4 South Lake Worth Inlet to Boca Raton Inlet Segment:

2.4.1.4.1 South Lake Worth Inlet. The recommended plan for South Lake Worth
Inlet requires the construction, operation and maintenance of a new sand transfer plant to be
located north of the inlet with one discharge point located approximately 2,000 feet south of the
south jetty. This system would be designed for a target bypassing rate of about 120,000 cubic
yards per year. The design would be similar to the Lake Worth Iniet sand transfer plant and
would similarly be determined within a FDM during PED studies.

2.4.1.4.2 Ocean Ridge. The 1.35 mile beach restoration and periodic
nourishment project component located between DEP monuments R-152 and R-159 is authorized
(1962), but not constructed. This project is scheduled for construction by Palm Beach County
during 1996. The optimal berm width is 60 feet at elevation +9.0 feet NGVD and slopes of
1:10 berm to MLW and 1:30 from MLW to existing bottom. The initial design volume is
770,000 cubic yards and includes 8 years of advance nourishment. The annual advance
nourishment is 62,600 cubic yards. Two nearshore berm sites, however, have been
recommended as potential dredged material disposal sites. Extension of Federal participation
from 10 years to 50 years is recommended.

2.4.1.4.3 Delray Beach, The recommended 2.7 mile beach restoration and
periodic nourishment project component located between DEP monuments R-175 and R-188 is
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authorized and constructed. This project is recommended for modification with an additional 20
feet optimal berm width at elevation +9.0 feet NGVD and slopes of 1:20 berm to MLW and
1:30 from MLW to existing bottom. The recommended additional design volume is

155,300 cubic yards with a 290 foot equilibrium toe of fill. Approximately 6.5 acres of new
beach would be created under this alternative. No hardgrounds exist in the vicinity of this
project so no mitigation will be required. Although this project component is a considerable
distance from either inlet, an extensive nearshore berm site offshore of this project component is
recommended as a potential dredged material disposal site. Extension to 50 years of Federal
participation was approved by Assistant Secretary of Army (Civil Works) under Section 934.

2.4.1.4.4 Highland Beach. The 3.4 mile beach restoration and periodic
nourishment project component located between DEP monuments R-188 and R-205 is a
modification to the authorized (1962) periodic nourishment project. It would fill in a gap
between two authorized projects for lessening end losses. The optimal berm width of this project
component is 120 feet at elevation +9.0 feet NGVD, and slopes of 1:10 berm to MLW and 1:30
from MLW to existing bottom. The initial project design volume is 944,999 cubic yards with a
350 foot toe of fil. The recommended renourishment interval is seven years. Approximately
49.5 acres of new beach would be created under this alternative. The distance to the equilibrium
toe of fill, including initial fifl plus advance nourishment, is 450 feet with a total volume of
1,765,287 cubic yards. Mitigation for approximately 1.9 acres of hardground impact may be
necessary in association with this project component. One nearshore berm site has been
identified offshore of this project coastline. Extension of Federal participation from 10 years to
50 years is recommended.

2.4.1.4.5 Boca Raton. The 1.65 mile beach restoration and periodic nourishment
project component located between DEP monuments R-205 and R-213 is authorized and
constructed. The only recommended modification to this project segment is a nearshore berm
site as an alternative maintenance dredged material disposal site. The Boca Raton project has
been extended to 50 years of Federal participation by Assistant Secretary of Army (Civil Works)
under Section 934.

2.4.1.5 Other Palm Beach County Project Segment Alternatives.

As previously discussed, specific recommendations for the 1.9 miles of northern the Paim Beach
County shoreline, north of Jupiter Inlet, will be addressed in the Region IV COFS swudy. In
addition to the above specific project segments, periodic nourishment as necessary and justified is
an existing project feature for Palm Beach County, Florida. No modification of this project
feature is recommended for the economic life of the project. Dune grassing, as necessary and
justified is also recommended for the Palm Beach County shoreline as a cost effective project
feature.

2.4.2 Broward County

2.4.2.1 Boca R Inl h il rOwW;
Segment.
2.4.2.1.1 Deerfield Beach/Hillshoro Beach (Segment I). The 4.4 mile beach

restoration and periodic nourishment project segment located between DEP monuments R-1 and
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R-24 is authorized, but not constructed. The optimal berm width is 30 feet at elevation

+9.0 feet NGVD and slopes of 1:10 berm to MLW and 1:30 from MLW to existing bottom.
The initial project design volume is 746,700 cubic yards with a 300 foot toe of fill. The
recommended renourishment interval is seven years. Approximately 16.0 acres of new beach
would be created under this alternative. The distance to the equilibrium toe of fill, including
initial fill plus advance nourishment, is 406 feet with a total volume of 1,055,820 cubic yards.
Mitigation for approximately 4.65 acres of hardground may be necessary in association with this
project segment. A nearshore berm dredged material disposal site has been identified and
recommended offshore this project shoreline. It is also recommended that Federal participation
in this project segment be extended from 10 years to the economic life of the project.

2.4.2.1.2 Hilisboro Inlet. Navigation improvements are being considered for the
outer channel at this inlet to provide additional advanced maintenance for the entrance channel as
part of the Hillsboro Inlet, Florida, Federal navigation project. Two alternatives are being
evaluated. One alternative is as designed and contained within a permit request by the local
sponsor. The other is an alternative designed by Jacksonville District. The recommendations for
this navigation project will be addressed in a separate navigation report which will address related
potential impacts to the adjacent shorelines.

2.4.2.2 Hillsboro Inlet to Port Everglades Inlet Segment (Segment II).

2.4.2.2.1 Pompano/Lauderdale-By-The-Sea. The 5.2 mile beach restoration and
periodic nourishment project segment located between DEP monuments R-24 and R-53 is

authorized and constructed. This project is recommended for modification with an additional 35
feet optimal berm width at elevation +9.0 feet NGVD and slopes of 1:20 berm to MLW and
1:30 from MLW to existing bottom. The recommended additional design volume is 600,000
cubic yards with a resulting equilibrium toe of fill of 365 feet. Approximately 22.0 acres of new
beach would be created under this alternative. Mitigation for approximately 12.25 acres of
hardground may be necessary in association with this project segment modification. A nearshore
berm dredged material disposal site has been identified and recommended off this project
shoreline. Extension of Federal participation in this project segment from 10 years to the
economic life of the project is also recommended.

2.4.2.2.2 Fort Lauderdale. This 4.0 mile project segment area located between
DEP monuments R-53 to R-74 is authorized for periodic nourishment. A beach restoration and
periodic nourishment project segment modification is recommended. The recommended optimal
berm width is 25 feet at elevation +9.0 feet NGVD and slopes of 1:10 berm to MLW and 1:30
from MLW to existing bottom. The initial project design volume is 437,024 cubic yards. The
recommended renourishment interval is six years. Approximately 12.1 acres of new beach would
be created under this alternative. The distance to the equilibrium toe of fill, including initial fill
plus advance nourishment, is 500 foot with a total volume of 792,108 cubic yards. Federal
participation to the SO year economic life of this project segment is recommended. Mitigation for
approximately 8.0 acres of hardground impact may be necessary in association with this project
segment. Nearshore berms are not feasible in association with this project segment due to the
presence of nearshore hardgrounds.



2.4.2.3.1 Broward County (Segment IH). Segment HI of the Broward County
project includes two authorized beach restoration and periodic nourishment project sections, J.U.
Lloyd and Hollywood/Hallandale. Extension of Federal participation to the 50 year economic
life of these projects was approved by Assistant Secretary of Army (Civil Works) under Section
934 in September 1992,

2.4.2.3.2 LU Lloyd. The 2.3 mile beach restoration and periodic nourishment
project segment located between DEP monuments R-86 and R-98 is authorized and constructed.
The optimal berm width in the reanalysis of this project remains at 100 feet at elevation +10 feet
NGVD and slopes of 1:15 berm to MLW and 1:30 from MLW to existing bottom. The design
volume, including initial fill and advance nourishment is 1,032,000 cubic yards. The
renourishment interval is six years. The only recommended modification to this project segment
is a nearshore berm site as an alternative maintenance dredged material disposal site.

2.4.2.3.3 Hollywood/Hallandale. The 5.25 mile beach fill project located
between DEP monuments R-101 and R-128 is authorized and constructed. This project is
recommended for modification with an additional 50 feet optimal berm width at elevation
+7.0 feet NGVD and slopes of 1:15 berm to MLW and 1:40 from MLW to existing bottom.
The recommended additional design volume is 720,000 cubic yards resulting in a project
equilibrium toe of fill of 230 feet. The renourishment interval is six years. Approximately
31.8 acres of new beach would be created under this alternative. No hardgrounds exist in the
immediate vicinity of this project so no mitigation will be required. A nearshore berm dredged
material disposal site has been identified oftshore of this project segment.

2.4.2.3.4 Danja. This 0.6 mile reach of beach is presently authorized for
periodic nourishment. A modification to a beach restoration and periodic nourishment project is
recommended for this project segment component located between DEP monuments R-98 and
R-101. Initial restoration of the beach at Dania would fill in the gap between J.U. Lioyd and
Hollywood/Hallandale. Due to the small project length, the fill would be designed as a transition
between these two all ready constructed projects and help reduce end losses in Segment HI. The
optimal berm width transition between J.U. Lloyd and Hollywood/Hallandale is 125 feet, on the
average (i.e., between 100 and 150 feet), with a transition berm height between elevation
+10.0 feet and +7.0 NGVD and slopes of 1:15 berm to MLW and 1:40 from MLW to existing
bottom. The initial design volume is 208,300 cubic yards. The recommended renourishment
interval is six years. The distance to the equilibrium toe of fill, including initial fill plus advance
nourishment, is 220 feet with a total volume of 460,840 cubic yards. Approximately 9.1 acres of
new beach would be created. Federal participation in the economic life of this transition project
component is recommended.

2.4.2.3.5 Other Broward County Project Segments. In addition to the above
specific project segments, periodic nourishment as necessary and justified is an existing project
feature to the Broward County, Florida project. No change in this project feature is
recommended at this time. Dune grassing, as necessary and justified is also recommended for
the Broward County shoreline as a cost effective project feature.
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2.4.3 Dade County

2.4.3.1 Golden Beach.

It is recommended that the Dade County, Florida, Beach Erosion Control and Hurricane
Protection Project be modified to include initial restoration and periodic nourishment for the
1.2 mile shoreline located between DEP monuments R-1 and R-7 in Dade County. This project
component would fill in a gap between the Dade County and Broward County authorized
projects, decreasing project end losses. The optimal berm width in the analysis of this project
component is 100 feet at elevation +8.2 feet NGVD and slopes of 1:10 berm to MLW and 1:30
from MLW to existing bottom. The initial project design volume is 311 ,000 cubic yards with a
260 foot toe of fill. The recommended renourishment interval is six years. Approximately
14.5 acres of new beach would be created under this alternative. The distance to the
recommended equilibrium toe of fill, including initial fill plus advance nourishmeit is 832 feet
with a total volume of 534,660 cubic yards. Mitigation for approximately 5.25 acres of
nearshore hardground impact may be necessary in association with this project segment. One
nearshore berm site has been identified as an alternative maintenance dredged material disposal
site.

2.43.2 Sunny Isles.

The 2.65 mile beach fill project segment component located between DEP monuments
R-7 and R-20 is authorized and constructed. This segment of the Dade County, Florida project
is recommended for modification with an additional 20 feet optimal berm width at elevation
+8.2 feet NGVD and slopes of 1:10 berm to MLW and 1:30 from MLW to existing bottom.
The recommended additional design volume is 146,700 cubic yards with an additional 200 foot
toe of fill extension. Approximately 6.4 acres of new beach would be created under this
alternative. No hardgrounds exist in the vicinity of this project so no mitigation will be required.
One nearshore berm site has been identified as an alternative maintenance dredged material
disposal site.

2.4.3.3 Bakers Haulover Inlet to Government Cut.

2.4.3.3.1 Bal Harbor, Surfside. Miami Beach. The 9.3 mile beach fill project
segment located between DEP monuments R-27 and R-74 is authorized and constructed. The
only recommended modifications to this project segment are the addition of four nearshore berm
sites that have been identified as an alternative maintenance dredged material disposal sites.

2.4.3.3.2 Government Cut. As identified in a previous design memorandum, a
sand tightening of Government Cut has been recommended. This sand tightening wilt help
reduce end losses to the southern portion of the Miami Beach project segment and further reduce
Government Cut maintenance dredging requirements. The sand tightening project will be
undertaken as a separate project modification.

2.4.3.4 Project Segments South of Government Cut.
2.4.3.4.1 Virginia Key/Northern Key Biscayne. Shore protection of Virginia

Key and northern Key Biscayne was authorized by the River and Harbor Act of 1962
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(PL 87-874). Construction of the 1.8 mile Virginia Key shoreline and 1.9 mile northern Key
Biscayne shoreline was completed in 1969. The Virginia Key shoreline was renourished in 1972
and 13 groins were also constructed. This project was deauthorized in 1990. As documented in
the 1992 Rehabilitation Report following Hurricane Andrew, in August 1992, the Virginia Key
project was found to be performing well to date. No project segment modification is
recommended for Virginia Key at this time.

2.4.3.4.2 Key Biscayne. The 2.3 mile beach fill project located between DEP
monuments R-101 and R-113 was initially constructed in 1985 under the authority of Section 103
of the 1962 River and Harbor Act. Nourishment for 50 years was authorized, however, the
Federal limit of $1,000,000 under Section 103 has been met. It is recommended that the Dade
County project be modified to incorporate this project segment so that Federal participation in
periodic nourishment can be continued through the economic life of this project segment. An
additional optimal berm width of 10 feet at elevation +8.2 feet NGVD and slopes of 1:10 berm
to MLW and 1:30 from MLW to existing bottom is recommended. The additional project design
volume is 106,660 cubic yards. The recommended renourishment interval is seven years.
Approximately 2.8 acres of new heach would be created under this alternative.

2.4.3.5 Other Dade County Project Segments.

In addition to the above specific project segment modifications, periodic nourishment as
necessary and justified is recommended for all Atlantic Ocean shorelines within Dade County for
the economic life of each project segment. Dune grassing, as necessary and justified is also
recommended for the Dade County shoreline as a cost effective project feature.

2.5 Comparative Impact of Alternatives

Impacts projected under the proposed action and the no-action alternatives are displayed
in the following presentation matrix, Table 2.4. Details on impacts and mitigation can be found
in the corresponding sections of the report.

2.6 Mitigation Summary and Plan

Table 2.4 displays projected mitigation needs for the implementation of the recommended
plan. Under the recommended plan, ameliorative and mitigative measures would be required for:
(1) impacts to sea turtles associated with nourishment activities; (2) impacts to sea turtles,
manatees, and right whales associated with dredge operations; (3) impacts to seagrass patches
associated with both the borrow operations and nourishment operations; (4) impacts to
hardgrounds buried or damaged by increased sedimentation or turbidity in association with
nourishment operations; and (5) impacts to hardgrounds damaged by increased sedimentation,
turbidity, or mechanical damage at borrow sites. Details of mitigation measures can be found in
the associated mitigation section by resource; however, no project-specific details are discussed in
this report. Project-specific mitigation details and plans will be developed as project details
become available and will be included in tiered documentation at a latter date.
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3.0 AFFECTED ENVIRONMENT

3.1  Physical Setting
3.1.1 Climate

There are two U.S. Weather Bureau offices within Region 111, which are located at the
West Palm Beach and Miami airports. The Nationa! Oceanic and Atmospheric Administration
provides a Local Climatic Annual Summary with Comparative Data for each location. Wind data
for each location is discussed in the following paragraphs. Although completely within the
temperate zone, southeastern Florida has generally a subtropical climate due to the proximity of
the Florida current or Gulf Stream. Annual precipitation averages approximately 60 inches per
year in West Palm Beach and 55 inches per year in Miami. The mean daily maximum
temperature in West Palm Beach and Miami is approximately 82° Fahrenheit (F). The mean
-daily minimum temperature is slightly cooler in West Palm Beach at 67°F, 2°F cooler than
Miami.

3.1.2 Storm Events

The shoreline of the study area is open to wave attack from the north-northeast through
east to the southeast. Normally, the wave climate from these directions is modest in intensity.
However, the preponderance of beach erosion and generally all of the storms emanating from the
northeast direction are from cyclonic disturbances. The major threats to the stability of the
shoreline in the study area are surges and waves caused by tropical storms (including hurricanes)
and northeasters. Since 1960, Palm Beach and Broward counties have had three hurricanes and
three tropical storms each, and Dade County has had three hurricanes and two tropical storms.
For a detailed discussion of tropical and northeaster storm development and of past storm
activity, see the Feasibility Report, Coast of Florida Erosion and Storm Effects Study, Region III,
October 1996, USACE, Jacksonville District.

3.1.3 Winds

Local winds are the primary generating mechanism of the short-period waves experienced
in the project area. These winds vary in direction, intensity, duration, and seasonality. There
are marked differences between winter and summer wind conditions in the study area.

Prevailing, or most common, winds are from the northeast through the southeast and
average 9.7 and 9.3 mph for West Palm Beach and Miami, respectively. During the fall and
winter months, winds are often out of the northwest through the northeast as a result of cold
fronts with their associated areas of low pressure, which generally traverse the continental U.S.
from west to east. The summer months are characterized by tropical weather systems traveling
east to west in the lower latitudes. The fastest wind speed of 86 mph observed for one minute
and the peak gust of 115 mph for Miami, Florida, both occurred during Hurricane Andrew in
August 1992. These values represent wind speeds experienced during Hurricane Andrew. For a
detailed discussion of winds in Region 111, see the Feasibility Report, Coast of Florida Erosion
and Storm Effects Study, Region Ill, October 1996, USACE, Jacksonville District.
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3.1.4 Waves

The principle cause of beach erosion is the action of waves that break on a beach,
resulting in sediment transport. Waves cause littoral movement in the longshore direction as well
as the onshore-offshore direction. Due to the general north-south bearing of the Region III
coastline, waves approaching from the north and northeast cause a southerly sand movement, and
waves from the south and southeast cause a northerly movement. Waves from the east create
very little alongshore sand movement. The east coast of Florida experiences seasonal reversals in
the direction of littoral drift (south in winter and north in summer) due to seasonal changes in
wind and, thus, wave direction.

The waves that occur in the vicinity of the study area consist of "sea” and "swell." Local
seas are the product of local winds associated with both mild and severe weather events and are
dependent on wind speed, fetch, and water depth. These parameters also dictate the wave height
and period that will be generated. Seas are generally quite steep (having a large wave height to
wavelength ratio) and can be random due to superposition of waves from a number of different
directions.

Sweils, unlike seas, are comprised of waves that have been generated from distant storms
or open ocean prevailing winds and are no longer under the influence of local winds. These
waves generally have longer periods, and thus longer wavelengths, than wind waves.
Northeasters and hurricanes often generate swells that impact the coast of south Florida. The
Little Bahama Bank to the northeast and east, the Great Bahama Bank to the southeast and east
and the island of Cuba to the south complicate the interpretation of swell data in Region I1I. The
fetch to the east is limited to about 60 miles by the presence of the Bahama banks, decreasing the
chance of receiving major swells. The main directions of approaching swells along this part of
the coast are from the northeast and southeast. Large waves produced over a long fetch by
storms in the north Atlantic can reach the project area even though this approach window is quite
narrow. In contrast, the fetch to the south and southeast is limited to about 200 miles, resulting
in smaller waves for similar wave generating parameters. Therefore, the predominant wave
energy sources in the study area are wind- generated waves or local seas. For a detailed
discussion of wave action in Region IIl, see the Feasibility Report, Coast of Florida Erosion and
Storm Effects Study, Region Ill, October 1996, USACE, Jacksonville District.

3.1.5 Currents

The dominant currents in the study area are the Florida Current (the portion of the Gulf
Stream flowing through the Florida Straits), iongshore current, and tidal currents through iniets.
The most significant is the Florida current of the Florida Gulf Stream, which flows approximately
one mile offshore, along most of Region III's coastline. With the exception of intermittent local
reversals, its flow is northward between 17 and 37 miles per day. Longshore currents are
generally southward in the winter and northward in the summer. Velocities as high as 7.5 feet
per second have been recorded for longshore currents in Region IH (Lake Worth Pier), but
typically, currents are approximately 1.0 foot per second (Feasibility Report, Coast of Florida
Erosion and Storm Effects Study, Region IIl, October 1996, USACE, Jacksonville District).
Tidal flood currents (landward) and ebb currents (seaward) also affect the morphology of the
coast. *Peak tidal current velocities of 6.0 feet per second have been documented at South Lake
Worth Inlet, with Government Cut Inlet having a slightly lower average tidal peak velocity of
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approximately 5.5 feet per second. For a more detailed discussion of currents in Region III, see
the Feasibility Report, Coast of Florida Erosion and Storm Effects Study, Region III, October
1996, USACE, Jacksonville District.

3.1.6 Tides

Tides are important factors in littoral processes. The tide level influences the water
depth, which dictates the point at which a wave approaching shore will break. The tide level
gradient and phase also directly affects current speeds within iniets. Astronomical and storm
tides are the two basic tide types that occur in the ocean near the study area. Theoretical
astronomical tides in the study area are predictable; however, non-astronomical tides and the
still-water levels or storm tides (storm surges) caused by extremely high wind velocities coupled
with very low barometric pressures (during tropical depressions and storms or hurricane
conditions) are not predictable. Astronomical tides in the study area are semidiurnal; that is,
there are two high and two low waters each lunar day (24.84 hours). Highest tides occur at
spring tide (full moon and new moon) conditions and in association with storms as a combination
of wind setup, barometric pressure setup, and normal peak tides. Extremely high wind velocities
coupled with very low barometric pressures during tropical depressions and storms or hurricane
conditions have caused tides as high as 10.6 feet above MLW on the south Dade County
shoreline. For a detailed discussion of tides in Region 11, see Feasibility Report, Coast of
Florida Erosion and Storm Effects Study, Region Ili, October 1996, USACE, Jacksonville
District.

3.1.7 Storm Surge

The rise of the ocean surface above its normal high-tide level during a storm is referred
to as the storm surge, or still-water, elevation. With a higher still-water level (surge), larger
waves can reach the shoreline, accelerating erosion. The increased water level elevation is due to
a variety of factors, including waves, wind shear stress, and atmospheric pressure. An estimate
of water level change is essential for the design of shore protection projects since an increase in
water level will allow larger breakers to attack the shoreline at higher elevations above mean sea
level.

The storm surge along the Key Biscayne ocean shoreline caused by Hurricane Andrew in
August 1992 was reported to be 10.1 and 10.6 feet above MLW along the northern and southern
ends of Key Biscayne, respectively. Key Biscayne was completely inundated during Andrew.
These storm surges, which undoubtedly included wave runup, were obtained by the measurement
of high-water marks on structures along the shoreline by the Coastal Engineering Research
Center (CERC), the Florida Department of Natural Resources (FDNR), and the U.S. Geological
Survey (USGS). The highest elevation of the sea surface measured in Palm Beach County was
11.2 feet, which occurred during the hurricane of September 1928.

The Federal Emergency Management Agency (FEMA) has performed investigations to
determine hurricane surge elevation in the Flood Insurance Studies (FIS) for Palm Beach,
Broward, and Dade counties. The maximum calculated wave heights for the 100-year still water
elevation at the Region III Atlantic Ocean shoreline in Palm Beach, Broward, and Dade counties
are 1] feet, 12 feet, and 14 feet, respectively.
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3.1.8 Sea Level Rise

Eustatic sea level change is defined as a global change of oceanic water level. Total
relative sea level change is the difference between the eustatic sea level and any change in local
land elevation. Throughout geologic history, global sea level variations, both rise and fali, have
occurred. Some authorities have found evidence to indicate that we may be entering a new ice
age with a resultant sea level drop. Others argue that increasing atmospheric concentrations of
carbon dioxide and other gases are causing the earth to warm, contributing to a sea level rise.
Both global cooling or warming thus contribute to absolute global sea level change.

There has been a steady decline in the predicted rise in sea level from two meters in 1983
to 0.5 meters in 1990. The uncertainty in each estimate initially declined as scientists thought
they increasingly understood the relationship between global warming and sea level rise.
However, the uncertainty of the most recent NRC estimate in 1990 is greater than any since the
original 1983 EPA smudy. The 1990 NRC estimate predicts a 0.5-meter rise in sea level by the
year 2100 with an error of plus or minus one meter. The lower limit of this NRC prediction is a
sea level fall of 0.5 meters (Houston, 1993). For a detailed discussion of eustatic and local sea
level rise in Region I1I, see the Feasibility Report, Coast of Florida Erosion and Storm Effects
Study, Region III, October 1996, USACE, Jacksonville District.

3.1.9 Air Quality and Noise

Ambient air quality in the three counties is generally good because of prevalent ocean
breezes from the northeast through the southeast. Palm Beach, Broward, and Dade counties are
in attainment with the Florida State Air Quality Implementation Plan for all parameters but
ozone. For ozone, the three counties are in moderate non-attainment.

Ambient noise around the project area is typical to that experienced in recreational
environments and ranges from low to moderate based on the density of development and
recreational usage. Major noise producers include breaking surf, beach and nearshore water
activities, adjacent commercial and residential areas, and boat and vehicular traffic.

3.2  Geology
3.2.1 Geology and Geomorphology of Study Area

The Florida Plateau, occupied by present-day Peninsular Florida, had its origins during
the Mesozoic Era, some 200 million years before the present. The plateau has been alternately
dry land or covered by shallow seas since that time, with an accumulation of 4,000 to 20,000 feet
of carbonate and marine sediments over that period. During the Pleistocene Epoch, Florida
experienced four periods of inundation and emergence, and this resulted in the deposition of four
surficial Pleistocene formations: the Miami (youngest), Key Largo, Anastasia, and Fort
Thompson (oldest). During the last glacial retreat (Wisconsin glaciation) a thin sheet of
quartzose sand, the Pamlico Sand, was deposited over the Miami and Anastasia formations. The
present day barrier islands of southeast Florida were formed during the Holocene (Recent)
Epoch, within the last 7,000 to 6,000 years. The sand comprising the modern barrier islands of
Region Il is partially quartz sand that has migrated southward along the coast from rivers and
the coast north of Region III and from the reworking of Pamlico Sand that blankets the region.
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In Palm Beach County, the barrier islands are founded on the Anastasia Formation, and in
Broward and Dade counties the barrier islands are founded on the Miami Limestone. For a
detailed discussion of regional and area geology, see the Feasibility Report, Coast of Florida
Erosion and Storm Effects Study, Region IIl, October 1996, USACE, Jacksonville District.

3.2.2 Water Quality

Groundwater, the major source of potable water in Region III, is supplied by two major
aquifers: the Biscayne or surficial aquifer and the Floridan aquifer. The Biscayne or surticial
aquifer is an unconfined sand and shell aquifer extending from 30 feet deep in the western
reaches of Region III to between 300 and 400 feet deep at the coast. The Floridan aquifer lies
between 700 and 1,100 feet deep and is confined by an approximately 400-foot layer of marine
clay. Because of salinity and the cost of reverse osmosis treatment, this aquifer is generally not
used for potable uses; however, potable use is increasing as Biscayne or surficial reserves
become optimized. Water quality in the Biscayne or surficial aquifer is generally good, but
salinity is a problem in transition areas along the margin of the freshwater/saltwater interface.
Saltwater intrusion from canal construction and heavy withdrawals has been an historic problem
with groundwater salinity in Region III, but with the advent of salinity control structures and
water management policies, salinity has decreased in most areas of concern. Salinity is largely
controlled by recharge precipitation. Connate water, or relic seawater, is also a problem in the
inland wells. Connate water encounters are more likely the further west and the deeper the
withdrawals in Region III.

Waters off the coast of Palm Beach, Broward, and Dade counties are classified as Class
111 waters by the State of Florida. Class III category waters are suitable for recreation and the
propagation of fish and wildlife. Turbidity is the major limiting factor in coastal water quality in
Region III. Turbidity is measured in Nephelometric Turbidity Units (NTU), which quantitatively
measure light-scattering characteristics of the water. However, this measurement does not
address the characteristics of the suspended material that creates turbid conditions. According to
Dompe and Haynes (1993), the two major sources of turbidity in coastal areas are very fine
organic particulate matter and sediments and sand-sized sediments that become resuspended
around the seabed from local waves and currents. Florida state guidelines set to minimize
turbidity impacts from beach restoration activities confine turbidity values to under 29 NTU
above ambient levels outside the turbidity mixing zone for Class III waters.

Ambient turbidity data for Region 1II coastal waters are largely non-existent except for
several areas around Region III’s inlets. However, turbidity vatues are generally lowest in the
summer months and highest in the winter months, corresponding with winter storm events and
the rainy season (Dompe and Haynes, 1993; Coastal Planning & Engineering [CPE}, 1989).
Moreover, higher turbidity levels can generally be expected around inlet areas, and especially in
estuarine areas, where nutrient and entrained sediment levels are higher. Although some
colloidal material will remain suspended in the water column upon disturbance, high mrbidity
episodes usually return to background conditions within several days to several weeks, depending
on the duration of the perturbation (storm event or other) and on the amount of suspended fines.’

'For instance, afier average. baseline wave and current itions are it it would g ly lake i y 72 hours for
fines ranging in size 5-9 o settle to the bottom (Fisher, 1994).
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3.2.3 Sand Source Location

3.2.3.1 Existing Borrow Area Locations

Palm Beach County: There are four established borrow areas within Palm Beach County:
(1) an ebb tidal shoal at Jupiter Inlet; (2) an offshore area at Ocean Ridge; (3) an offshore
area at Delray Beach; and (4) an area off Boca Raton.

Broward County: Most of the sand in the established construction borrow areas has
aiready been used for beach nourishment.

Dade County: After the next beach renourishment, all available beach quality offshore
sand sources will have been exhausted.

3.2.3.2 Potential Future Borrow Area Locations.

Palm Beach County: Geophysical surveys indicate a potential sand source running the
entire length of the county between the two offshore reefs. For estimation purposes,
potential borrow area boundaries were kept a minimum of 2,000 feet from shore to insure
a water depth of greater than 20 feet. Estimated quantities of available sand borrow are:
(1) Jupiter Inlet Colony - 70,000,000 cubic yards; (2) Jupiter Inlet to Riviera Beach (DEP
monuments R-12 to R-50) - 274,827,611 cubic yards; (3) Lake Worth Inlet to Manalapan
(DEP monuments R-75 to R-130) - 186,713,585 cubic yards; (4) South Lake Worth Inlet
to Boca Raton Inlet (DEP monuments R-151 to R-222) - 123,480,486 cubic yards; and
(5) DEP monument R-222 to the Broward/Dade County line - 11,765,124 cubic yards.
The total estimated quantity of available offshore sand in Palm Beach County is
655,025,947 cubic yards. This quantity of sand is more than enough to satisfy existing
renourishment needs of 26,253,000 cubic yards for Palm Beach County.

Broward County: Using the maps produced from the geographic information system
(GIS), all available hardground areas were delineated and have been buftfered by a
distance of 400 feet. Most of the borrow areas have been delineated by geophysical
surveys, with few having core borings. Since these areas are in the same situation as all
other borrow areas in Dade and Broward counties, it is reasonable to assume that most of
the sand is of similar quality and suitable for beach nourishment. Estimated quantities of
available sand borrow are: (1) Deerfield Beach to Hillsboro Inlet (DEP monument R-1 to
R-24) - 10,518,180 cubic yards; (2) Pompano Beach to Fort Lauderdale (DEP monuments
R-24 to R-85) - 16,763,630 cubic yards; and (3) Dania to Hallandale (DEP monuments
R-100 to R-128) - 1,376,379 cubic yards. The total estimated quantity of available
offshore sand in Broward County is 28,658,188 cubic yards. This quantity represents

73 percent of the needed 39,243,000 cubic yards of sand for existing planned
renourishment projects for Broward County.

Dade County: Two potential borrow areas have been identified: (1) an area located eight
miles north of Miami Beach with an estimated 1,500,000 cubic yards of available sand;
and (2) an area located 16 miles south of Miami Beach with an estimated 2,000,000 cubic
yards of available sand. Total project requirements for Dade County are 11,936,000
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cubic yards of sand, over five times the available potential borrow quantities. Future
renourishment projects in Dade County will require alternate sand sources.

3.2.3.3 Alternate Sand Source Locations

Upland Sources: Offshore sand sources are plentiful in Palm Beach County. However,
to the south in Broward County, the quantity of beach quality sand decreases, and in
Dade County there are virtually no remaining sand reserves once the next renourishment
is completed. Test results on native beach materials and sands available from commercial
upland sand quarries indicate that, in most cases, the upland sand sources are textrally
very compatible with little or no overfill required. The upland quarries are located on the
Lake Wales Ridge of the Central Highlands physiographic region of south Florida. One
upland source area is located southwest of Lake Okeechobee, at Ortona, Florida. There
are presently two quarries at Ortona, and both have barge canal access to the Okeechobee
Waterway.

Bahamian Sand: A second alternate sand source is Bahamian sand. Comprised of 14
major carbonate banks, the Bahamians have a virtmally endless supply of nourishment
sand for Region III’s coastline (CPE, 1994; Hine and Neumann, 1977 {as cited by CPE,
1994]). Leases to dredge 40-75 billion cubic yards of Bahamian sand have already been
granted to Marcona Ocean Industries (Miller-Way, ef al., 1987; Slatton, 1986 [both cited
by CPE, 1994]). Areas outside of the Marcona lease where significant Bahamian sand
deposits can be found include the Southern Tongue of the Ocean, Jolten’s Keys, the
Eleuthera Keys, and Little Bahama Bank. Bahamian sand is currently used as an essential
ingredient for Portland glass and cement, filtration media, and agricultural lime, flue gas
desulfurization, fine aggregate, and as an additive for poultry and animal feed (Slatton,
1986 (as cited by CPE, 1994]).

3.2.4 Sand Quality

The sand occurring on the beaches and offshore in Palm Beach County is predominantly
quartz sand that was carried down to the sea by the Savannah, Altamaha, and other rivers of
Georgia and the Carolinas and then driven southward by shore currents and wave action. This
sand is coarser near shore, becoming finer with distance offshore. Sand south of Palm Beach
County is predominantly carbonate material from disintegrated shells.

3.2.4.1 Native Beach Sand OQuality

Palm Beach County: Native beach sands are predominantly quartz, generally well sorted
and free from appreciable amounts of deleterious fines (material passing a U.S. No. 200
sieve). In Palm Beach County, the mean grain size ranges from 0.43 millimeter (mm) in
the northern portion of the county near Jupiter Inlet to 0.31 mm near Boca Raton Inlet.
Silt content (material finer than the No. 200 sieve) is usually less than three percent.
Visual estimates of shell content range from one percent to 75 percent, with a composite
mean value of 50 percent by weight.
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Broward County: The beach sands of Broward County are predominantly carbonate
grains and shell fragments with small amounts of quartz grains. Mean grain sizes range
from 0.48 mm at Lauderdale-by-the Sea to 0.36 mm at Hollywood in south Broward.

Dade County: As in Broward County, the beach sands of Dade County are
predominantly carbonate grains and shell fragments with minor amounts of quartz grains.
Mean grain sizes range from 0.36 mm at Miami Beach to 0.29 at Key Biscayne.

3.2.4.2 Potential Borrow Source Quality

From West Palm Beach to the Florida Keys, there are generaily three separate series of
reefs or hardbottoms located offshore. Generally, there is a sand and rubble zone between the
first and second hardbottom areas and more abundant sand pockets between the second and third
hardbottom areas. These two zones provide the potential sand resources for beach nourishment.

Palm Beach County: The Jupiter Inlet ebb shoal is proposed as the borrow area for the
Jupiter/Carlin project. The mean grain size of the primary borrow area material is

0.38 mm. Offshore borrow areas generally have smaller grain size sands than nearshore
sources. The offshore sands in north Palm Beach County have a mean grain size of 0.38
to 0.43 mm and a silt content of around five percent. The offshore sands in south Paim
Beach County have a mean grain size of 0.24 to 0.37 mm and a silt content of less than
five percent.

Broward County: Potential offshore borrow areas in north Broward County have a mean
grain size of 0.30 mm and mean siit content of 9.4 percent, and the borrow areas in south
Broward County have mean grain sizes ranging from 0.34 mm to 0.51 mm and mean silt
content of 6.5 percent.

Dagde County: The potential offshore borrow source near Miami Beach has a mean grain
size of 0.31 mm. Test results from a geotechnical study performed in 1978 and 1979
indicate that there was less than five percent material passing a U.S. 200 sieve (silt).

3.2.4.3 Alternate Sand Source Quality

Upland Sources: The quartz sands available from the Ortona, Florida, area southwest of
Lake Okeechobee have a mean grain size range of 0.48 mm to 0.55 mm. Silt content is
usually less than five percent.

Bahamian Sand: Bahamian sand is typically a bright white carbonite sand found in natural
deposits on the Bahama banks. These deposits contain only traces of silt or clay-sized
material. The mean grain size is 0.29 mm. The specific gravity of oolitic sand ranges
from 2.75 to 2.88, compared to 2.65 for quartz sand. The more dense Bahamian sand
behaves hydraulically like larger sized quartz grains. Bahamian sand’s higher sphericity,
higher specific gravity, and well-rounded texture cause it to have a hydraulic equivalent
mean grain size of 0.34 mm.
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3.2.5. Hazardous, Toxic, and Radicactive Waste

No hazardous, toxic, or radioactive waste sites are located in the affected environment of
COFS action alternatives, nor are there currently any hazardous, toxic, and radioactive waste
producers located adjacent or that discharge effluents near any COFS project site.

3.3  Biological Resources

3.3.1 Endangered Species

3.3.1.1 Seca Turtles. Sea turtles are present in the open ocean for much of the year in
Region HI because of the warm water temperatures and rock habitat used for both foraging and
sheiter. The predominant species of marine turtles is the loggerhead sea turtle, Carenta caretta,
although green turtles, Chelonia mydas; leatherbacks, Dermochelys coriacea; Kemp’'s ridley,
Lepidochelys kempii; and hawksbills, Ereimochelyles imbricata are also known to exist in the
area.

Having the highest average density of sca rtle nests within Region III, Palm Beach
County reported a total of 15,013 nests in 1992 over its 34.3-mile survey length, which is
76 percent of its 45 mile shoreline (County of Palm Beach, 1994a). Of this total, 14,357
(95.6 percent) nests were loggerhead sea turtles, 552 (3.7 percent) were green turtles, and 104
(0.7 percent) were leatherbacks. According to the Florida DEP, the endangered hawksbill sea
turtle has also been known to nest in the area on an intrequent basis. The Florida DEP considers
the nesting season for all species to be 1 March through 31 October (for Palm Beach and
Broward counties). Palm Beach County currently relocates only one to two percent of its
identified nests to areas of less intense recreational activity and potential disturbance.

Broward County nesting density is less than that in Palm Beach. Overall, 2,221 nests
were recorded in 1992 over its 24-mile beach (100 percent survey) (County of Broward, 1993).
For all intents and purposes, 100 percent of the recorded nests were loggerheads, although
greens, leatherbacks, and hawksbills have been known to nest in the area and some green and
leatherback nests were recorded. Beaches listed by decreasing nesting densities are Hillsboro,
Pompano, Lloyd Park, Fort Lauderdale, and Hollywood-Hallandale. As with Palm Beach
County, the nesting season for all species is between 1 March and 31 October.

Dade County nesting densities are much lower than those of Palm Beach and Broward
counties. All of the 21-mile shoreline in Dade County is surveyed for nesting activity, and ail
nests except from the areas around Golden Beach and Bill Baggs Cape are relocated to a central
hatchery on Miami Beach. As either Palm Beach and Broward counties, Dade County nests are
predominantly loggerhead; however, greens, leatherbacks, and hawksbills do nest on occasion.
in 1992, 200 nests were recorded, of which only one or two percent were greens. Nesting
densities south of Government Cut have been documented to be significantly higher than those
north of the Cut (Fiynn, 1992). The nesting season for the southern Florida area of Dade County
is between 1 May and 31 October.

3.3.‘1.2 West Indian Manatees. Although the estuarine waters around Region III's inlets
provide year-round habitat for the West Indian manatee, Trichechus manatus, they travel
southward in the winter, resulting in a larger winter transient population than during other times
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of the year. Although the West Indian manatees have been observed in the open ocean, they feed
and reside mainly in the estuarine areas and around inlets. A letter from the Florida DEP dated
14 November 1994 indicates that no significant foraging habitat is known to be located in the
areas around project sites in Region III, nor have West Indian manatees been known to
congregate in the nearshore environments around project sites in Region III.

3.3.1.3 Other Endangered Species. Rare, threatened, and endangered species likely to
be encountered along the study areas of Palm Beach, Broward, and Dade counties are listed in
Table 3.1. The species that would most likely be impacted by COFS actions are sea turtles and
manatees (detailed discussions above).

3.3.2 Sea Grass Beds

Since sea grass is dependent on light penetration for photosynthesis, sea grass beds are
found mainly in shallow areas and in areas that maintain clear waters by tidal flushing around
inlets (County of Palm Beach, March 1992). Based on maps of existing sea grass beds provided
by the FMRI (1994h), there are no sea grass beds offshore or in the immediate vicinity of the
inlets; however, there are significant, dense beds east of Key Biscayne and northern Virginia
Key. The dominant species of sea grass in decreasing general order of abundance are shoal
grass, Halodule writghtii; wrtle grass, Thalassia testudinum; manatee grass, Syringodium
filiforme, Halophila decipiens, Halophila johnmsonii, and Halophil engelmanni. Macro-algal
species found among sea grass beds include Caulerpa species (C. sertularioides, C. prolifera,
and C. mexicana), Udotea sp., Penicillus sp., Halimeda sp., Dictyora sp., Padina sp., Hypnea
sp., and Anthophora spicifera. Specifically, Haladule, Syringodium, and Thalassia have been
observed in order of decreasing densities in the vicinity of Key Biscayne (Flynn er al., 1991).

3.3.3 Nearshore Communities

3.3.3.1 Soft Bottom. The beaches of southeast Florida are exposed beaches and receive
the full impact of wind and wave action. Intertidal beaches usually have low species richness,
but the species that can survive in this high energy environment are abundant. The upper portion
of the beach, or subterrestrial fringe, is dominated by various talitrid amphipods and the ghost
crab Ocypode quadrasa. In the midlittoral zone (beach face of the foreshore), polychaetes,
isopods, and haustoriid amphipods become dominant forms. In the swash or surf zone, beach
fauna is typically dominated by coquina ciams of the genus Donax, the mole crab Emerita
talpoida. All these invertebrates are highly specialized for life in this type of environment
(Spring, 1981; Nelson, 1985; and U.S. Fish and Wildlife Service [USFWS], 1990).

Shallow subtidal soft bottom habitats (0 to 1 meters [0 to 3 feet] depth) show an
increasing species richness and are dominated by a relatively even mix of polychaetes (primarily
spionids), gastropods (Oliva sp., Terebra sp.), portunid crabs (Arenaeus sp., Callinectes sp.,
Ovalipes sp.), and burrowing shrimp (Callianassa sp.). In slightly deeper water (1 to 3 meters
{3 to 10 feet] depth) the fauna is dominated by polychaetes, haustoid and other amphipod groups,
bivalves such as Donax sp. and Tellina sp. (Marsh e al., 1980; Goldberg et al., 1985;
Gorzelany and Nelson, 1987; Nelson, 1985; Dodge et al., 1991). Dexter (1972), Croker (1977),
and Shelton and Robertson (1981) have indicated there is no latitudinal pattern of diversity and
species distribution among the tropical intertidal sand beach macrotauna.
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Table 3.1. Rare, Threatened, and Endangered Species in the Coastal Study Areas of
Palm Beach, Broward, and Dade Counties

[ Common Name T Scieatific Name [ Rots ] Yederd ] Forida Stac ]
Birds
Peregnine falcon Falco peregm 1. W., C., Es E E
Piping plover Charadrius melodus Tr., W., C. T T
Least tern Sterna antillarum Tr.,N., C. T T
Reddish egret gretia rufescens Tr., B3 NLC T
I Littie blue heron gredia caerulea Tr., N., Es “NL SC
Snowy egret Egrena thula Tr., N., Es. NL SC
Tri-colored heron Fgrena iricolor Tr., N, Es. NC 5C
American oystercatcher Haematopus palliatus Tr.,N,, C. NL SC
sprey | Pandion haliaetus carolinensis Tr.. C., Es. NL 5]
Eastern brown pelican Pelecanus occidenialis Tr.,N.,,C.,Es. | NL SC
Reptiles
Green sca wrile Chelonia mydas T N, C E E
Leatherback sca turtle D helys coriancea Tr.,N.,C E E
Hawksbill sea turtle Eremmochelys imbriciaia Tr., C E E
[ Remp's Ridicy sca turtie Lepidochelys kempi Tr., C. E E
Loggerhead sea turtle Carena carenia carefta Tr.. N, C. T T
" Gopher torioise. Gopherus pobyphemus C. (Terresina C2 “NC
Common snook | Centropomus undecimalis j Tr., C., Es. [ N | sc
| Mammals
["Right whaie Eubalaena glacialis Tr., O E E
Fin whale Balaenoptera physalus Tr., O. E E
Sei whale Balaenopiera borealis Ir., O. E E
Humpback whale Megaptera novaeangliae Tr., O. E E
Sperm whale Physerer catadon 1r., 0. E E
[West Indian manatee Trichechus manatus Tr., C., Es. E E
[ Planes
Beach Ji ia reclinata C. E E
Johnson grass Halophila johnsonii Es..C. PT PT
Sand-dune surge Chamaesyce cumulicola C. [+7] NL
Garbers spurge Chamaesyce garberi C. T E
Large-flowered rosemary Conradiana grandiflora C. C2 E
Cupgrass Eriochloa michauxli var. simpsonii C. C2 RC
Hairy beach debilis sp. vestitus C. C2 NL
Florida lantana Lantana depressa C. C2 NL
Devil’s shoestring ephrosia angustissima C. C2 E
Burrowing four-o’clock Okenia hypogaea C. NL E
Beach-star Remirea maritima C. NL E
Bay cedar Suriana maritima C. NC E
Caconut palm Cocos nucifera C. NL T
Beach-creeper Ermodea lintoralis (ol NC T
Sea-lavander Mallotonia gnaphalodes C. NL T
Inkberry Scaevola plumieri C. NL T
(Black mangrove Avicennia germinans Es. NL SC
Red mangrove Rhizopora mangle Es. NL sC
Notes: E = Endangered T = Threatened R = Rare PE = Pending Endangered
SC = Special Concemn NL = Not Listed Tr = Transient O = Offshore
W = Wintering N = Nesting Es = Estuarine € = Coastal
C2 = Candidate PT = Proposed Threatened listing
Sources: County of Palm Beach. 1994b: State of Florida, DEP. 1994¢; Siate of Florida, Florida Game and Freshwater Fish Commission,

. 1990 {as cited by USACE. 1985].
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Surf zone fish communities are typically dominated by relatively few species (Modde and
Ross, 1981; Peters and Nelson, 1987). Vare (1991) observed seven species of fish considered to
live independent of reef or hard bottom outcrops in the nearshore sand bottom areas off Palm
Beach County. Listed in order of their frequency (most common to least common), these were
Atlantic threadfin herring, Opisthonema oglinum; blue runner, Caranx crysos; spotfin mojarra,
Eucinostomus argenteus; southern stingray, Dasyatis americana; greater barracuda, Sphyraena
barracuda; yellow jack, Caranx bartholomaei; and the ocean triggerfish, Canthidermis sufflamen,
none of which are of local commercial value. Most of the fish making up the inshore surf
community tend to be either small species or juveniles (Modde, 1980).

3.3.3.2 Hardgrounds. Exposed nearshore and surf zone hard bottom in Palm Beach
County consists of outcrops of cogquina rock that are part of the Anastasia Formation. These
outcrops, commonly referred to as "beach rock,” are comprised of coquina shells, sand, and
calcareous limestone (Hoffmeister ef al., 1967). The Anastasia Formation dates from the Late
Pleistocene and extends southward along Florida’s east coast from St. Augustine to slightly south
of Boca Raton, where it grades into the contemporaneous Miami Oolite formation (Lovejoy,
1987). The Miami Oolite Formation, outcropping in Broward and Dade counties, is composed of
minute calcareous spheruies or ooids formed in seawater by the precipitation of lime around
microscopic particles in the water column. These precipitated particles settle to the bottom and
eventally become bound together by secondary calcite to form a hard substrate (Hoffmeister er
al., 1967).

Where they outcrop, both these geologic formations exhibit the spur and groove
characteristics of reefs formed in areas exposed to wave action (Shinn, 1988). Although they
outcrop only intermittently, both formations are contiguous beneath the beach zone. Only their
higher profile areas are exposed by wave action and become available as hard bottom or beach
rock habitats (Duane and Meisburger, 1969). Beach rock outcrops are typically located in 0 to 3
meters (0 to 10 feet) of water and are physicaily stressed environments characterized by variable
wave action, sediment transport, turbulence, and water clarity.

Several studies have shown that the nearshore and surf zone beach rock outcrops seen
along Florida’s southeast coast are ephemeral in nature, being alternately covered and uncovered
by shifting beach sand (Ginsburg, 1953; Gore e al., 1978; Goldberg, 1982; Arthur V. Strock
and Associates, Inc., 1983; Continental Shelf Associates, Inc., 1984, 1985, and 1987). Gilmore
er al. (1981) and Continental Shelf Associates (1985, 1987) indicate that some larger outcrops
may be more permanent environmental features.

Rock outcrops serve as a habitat for epibenthic species that can secure themselves to the
hard substrate. Species present on nearshore rock outcrops must be extremely tolerant of
fluctuation in the physical environment. This community is generally characterized by low
profile encrusting and boring organisms. Outcrops located within the surf zone are well scoured
by suspended sediments and wave action. This scouring prohibits settlement or subsequently kills
the larvae of many sessile marine invertebrates (Jackson, 1979).

The exact composition of the community developed around such outcrops depends upon
the physical features of the specific outcrop, its distance from shore, and its vertical relief. The
width and vertical profiles of an outcrop formatign determine its overall significance both as a
biological resource and as a natural wave break. Larger outcrops normally show an increase in
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habitat heterogeneity, which in wrn is reflected in increased biomass, greater species abundance,
and increased biodiversity (Peters and Nelson, 1987; Luckhurst and Luckhurst, 1978; Vare,
1991). Evaluating the biological community associated with a nearshore rock outcrop requires
consideration of habitat stability (permanence) and the structural complexity (rugosity and/or
profile characteristics) of the specific outcrop.

The epibenthic community associated with low profile, smooth, intertidal and subtidal
rock outcrops is best characterized as an algal mat community dominated by a number of
filamentous algal species, including Cladophora sp., Chaetomorpha linum, and Gelidiopsis
panicularis. Other algal species observed commonly only on subtidal rocks include Jania rubens,
Wrangelia argus, and Bryothamnion seaforthii. The green algae Ulva lactuca and the barnacle
Tetraclita squamosa are dominant species on exposed intertidal rocks (Continental Shelf
Associates, Inc., 1984). Along rock outcrops offering greater profile, the algal community is
dominated by Caulerpa sertularioides, Dasycladus vermicularis, Padina sp., Dictyota sp.,
Halimeda sp., and Lyngbya sp. (Vare, 1991). Other large macroalgal species characteristic of
southeast Florida nearshore rock outcrops are Bryothamnion seaforthii, Wrangelia argus, Codium
sp., Gracilaria sp., and Caulerpa racemosa (Continental Shelf Associates, Inc., 1985). The type
of marine algae present at a given location is dependent upon the chemical nature of the
substraturn and the physical natre of the environment at that location. Taylor (1979) suggest
that along the nearshore rock outcrops of southeast Florida, wave action and sand scouring are
the factors controlling algal community distribution.

Comparisons of an April and December survey of the algal mat community at Boca Raton
indicate there is a decline in the number of algal species present, a shift in the dominant species,
and a slight decrease in the algal coverage. Algal species that appeared more prevalent during
the winter survey were C. racemosa, Padina profunda, C. mexicana, B. seaforthii, and Dictyora
sp. Wrangelia argus, which was very common on the Boca Raton rock platform in April, was
quite rare during December (Continental Shelf Associates, Inc., 1985).

Vare (1991) listed a total of 42 encrusting and 33 non-encrusting macro invertebrate
species found along the nearshore rock outcrops of Palm Beach County. Six phyla were
observed to predominate at the stations he quantitatively analyzed. In order of descending
percent composition these were: Cnidaria 45 percent (Hydrozoa 26 percent and Anthozoa
19 percent); Porifera 17 percent; Mollusca 11 percent; Arthropoda 11 percent; Echinodermata
9 percent; and Annelida 7 percent. Those species with the highest frequency of occurrence were
the star coral (Siderastrea radians), various species of wine glass hydroids (Campanularia spp.),
several species of tube type sponges, the boring sponge Cliona celata, the worm rock building
polychaete Phragmatopoma lapidosa, and the fire coral hydroid Millipora alcicornis (Vare,
1991). The encrusting macroinvertebrate community does not appear to vary significantly by
season (Continental Shelf Associates, Inc., 1985). Mobile epibenthic species such as sea urchins,
brachyuran and xanthid crabs, and the Florida lobster, Panulirus argus were more frequently
observed in the spring and summer than in the winter. Most of these species were seen in holes
and crevices along the vertical face of rock outcroppings (Continental Shelf Associates, Inc.,
1985; Vare, 1991).

Worm rocks formed by colonies of Phragmatopoma lapidosa have been described from
Cape Canaveral to as far south as the Cape Flqrida Lighthouse on Key Biscayne (Kirtley and
Tanner, 1968). These polychaetes live in tubes, which they build about themselves by cementing
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sand grains together. They are quite common along Palm Beach and northern Broward counties,
and in some areas they build large and biologically significant structures called "worm rock
reefs." Phragmatopoma lapidosa requires constant high-energy wave action to supply food,
remove waste products, and maintain the suspension of sand grains required for tube building.
Generally, worm rock colonies are seen on hard substrate in the near intertidal, along rock
jetties, and around the mouths of inlets. Worm rock supports a diverse assemblage of other
invertebrate species and in some cases provides habitat for juvenile and cryptic fish species
(Kirtley, 1974; Gore er al., 1978; van Montfrans, 1981; Gilmore et al., 1981). Rudoiph (1977)
observed 88 species of other polycheate annelids living in association with worm rock reefs.
Gore et al. (1978) and van Montfrans (1981) described a rich decapod crustacean community
associated with the worm rock habitat. By providing hard and stable substrate, shelter, and food,
worm rock colonies allow many species to inhabit the surf zone that otherwise would be unable
to survive there (Gore er al., 1978).

Fish assemblages associated with beach rock outcrops along the southeastern Florida
coastline essentially comprise a mixture of coastal pelagic, surf zone, and reef fishes attracted to
the cover and food source provided by these nearshore hard substrates. The coastal pelagic
species seen are primarily migratory species, including the Spanish mackerel, Scomberomorus
maculatus; bluefish, Pomatomus saltarrix; mullets, Mugil sp.; and some jacks, Caranx sp, of
which only Spanish mackerel and mullet are of any local commercial value. These species may
be seen near rock outcrops during their migrations, but they are not specifically attracted to them.
Surf zone fishes as a group are those species that typically occur on open sand or shell bottom
throughout the western Atlantic and Guif of Mexico. Typical surf zone fish species seen along
the rock outcrops of southeast Florida include Atlantic croaker, Micropogonias undulatus;
pompano, Trachinotus carolinus; jacks, Caranx sp.; snook, Centropomus undecimalis; anchovies,
Anchoa sp.; and herrings, Clupea sp., none of which are commercially harvested locally. These
species are not confined to nearshore rock outcrops and occur along the sandy periphery of such
outcrops when they exist in the nearshore zone (Herrema, 1974; Futch and Dwinnel, 1977;
Gilmore, 1977; Gilmore ef al., 1981). Reef fishes are always associated with some form of
bottom structure, man-made or natural. Although reef fish reach their peak abundance along the
offshore reefs, the presence of the Anastasia and Miami Oolite formations in the nearshore
environment do attract some of those species. Species seen along the nearshore rock outcrops
include grunts, snappers, groupers, and wrasses, as well as some of the damselfish, blennies,
gobies, angeifishes, and parrot fishes, of which only snappers and groupers are of any local
commercial value. Vare (1991) indicates that the most frequently observed, year-round resident
fish species along the nearshore rock outcrops of Palm Beach County include the sergeant major,
Abudefduf saxatilis; spottail pinfish, Diplodus holbrooki, cocoa damselfish, Pomacentrus
variabilis; slippery dick, Halichoeres bivirtatus; and doctorfish, Acanthurus chirurgus. All these
species are considered primary reef fish (Stark, 1968) and can be assumed to be drawn to the
nearshore rock outcrops because of the hard substrate habitat provided there.

Vare (1991) suggested that the nearshore rock outcrop communities of southeastern
Florida may serve as a critical linkage between the estuaries and deeper offshore reets for many
important sport and commercial fish species with estuarine life stages. Structures associated with
these nearshore hard bottom outcrops may provide juveniles of many offshore species with a
temporary habitat in which to feed and hide from predation while they grow. In his study of the
fish community associated with a nearshore artificial reef off Boca Raton, Cummings (1990)
noted the shifting nature in particular life stages observed.
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Some reef fish species become permanent residents of nearshore rock outcrops. The
bluehead wrasse, Thalassoma bifasciatum, and bicolor damselfish, Pomacentrus partitus, which
are quite common along nearshore rock outcrops (Vare, 1991), are examples of such permanent
residents. Both these species are extremely territorial and once established live their entire lives
in a given territory ranging from one to several square meters. For these and other primary reef
fish species, the nearshore rock provides a habitat for breeding, nursery activities, feeding, and
protection.

3.3.4 Offshore Communities Potentially Found In or
Near the Proposed Borrow Sites

Generalized proposed borrow areas set forth in the Feasibility: Coast of Florida Erosion
and Storm Effects Study, Region III, October 1996, (USACE, Jacksonville District) are based on
preliminary sand thickness (isopach) and side-scan sonar hard bottom maps. The biological
communities in and adjacent to these proposed borrow areas are relatively consistent throughout
this three-county area, although their exact species composition may vary from site to site based
on physical parameters such as distance from shore and hardground profile.

3.3.4.1 Soft Bottom. Offshore soft bottom communities are less subject to wave-related
stress than are nearshore soft bottom communities. They exhibit a greater numerical dominance
by polychaetes as well as an overall greater species richness than their nearshore counterparts.
Seasonally, there is extensive macroalgal growth in these areas, with species of green algae
(Caulerpa sp., Halimeda sp., and Codium sp.) being particularly abundant in the summer and the
brown algal species (Dictyota sp. and Sargassum sp.) being more abundant in the winter
(Courtenay et al., 1974; Florida Atlantic University and Continental Shelf Associates, Inc.,
1994). The sea grass Halophila decipiens has been observed in the nearshore soft bottom
communities offshore of Region III, but is considered seasonal (April through November) in
these offshore soft bottom areas (Jim Berry, 1984, Palm Beach County Health Department,
personal communication).

Barry A. Vittor & Associates, Inc. (1984) reported polychaetes made up 68.9 percent of
the macrobenthic community off Port Everglades, followed by mollusca (13.2 percent),
arthropods (10.7 percent), echinoderms (1.2 percent), and miscellaneous other groups
(6.0 percent). Goldberg (1985) reported polychaetes as the dominant taxon from his infaunal
survey off northern Broward County. Dodge er al. (1991) found polychaetes to be the most
abundant group in 18 meters (60 feet) of water off Hollywood, Florida. In March 1989,
polychaetes made up 51.7 percent of the macrofaunal community at that location followed by
nematodes (14.3 percent), smaller species of crustaceans (9.0 percent), oligochaetes
(4.3 percent), nemerteans (3.6 percent), and bivalves (2.9 percent).

Larger members of the invertebrate macrofauna seen occasionally in these offshore soft
bottom areas between the second and third reef lines include the queen helmet, Cassia
madagascariensis; the king helmet, Cassia tuberosa; Florida fighting conch, Strombus alatus;
milk conch, Strombus costatus; Florida spiny jewel box, Arcinella cornuta; decussate bittersweet,
Glycymeris decussata; calico clam, Macrocallista maculasa; tellin, Tellina sp.; and cushion star,
Oreaster reticulatus. Commercially valuable species, such as the Florida lobster, Panulirus
argus move through this area as they migrate from oftshore to nearshore areas (Courtenay ef al.,
1974). :
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Herrema (1974) reported over 300 fish species as occurring off southeast Florida.
Approximately 20 percent of these species were designated as "secondary” reef fish. Secondary
reef fish are fish species that, although occurring on or near reefs, are equally likely to occur
over open sand bottoms. Many of these species, such as the sharks, jacks, mullet, bluefish,
sailfish, and marlin (none of which have significant local commercial value), are pelagic or open
water species and are transient through all areas of their range. Fish species specifically
associated with the sand flats and soft bottom areas between the first and second reefs off Palm
Beach, Broward, and Dade counties include lizardfish, Synodus sp.; sand tilefish, Malacanthus
plumieri; yellow goatfish, Mulloidichthys martinicus; spotted goatfish, Pseudupeneus maculatus;
jawfish, Opistognathus sp.; stargazer, Platygillellus (Gillellus) rubrocinctus; flounder, Bothus sp.;
and various species of gobies and blennies, none of which have significant local commercial
value.

3.3.4.2 Hardgrounds. The classic reef distribution pattern described for southeast
Florida reefs north of Key Biscayne consists of an inner reef in approximately 15 to 25 foot (5 to
8 meters) of water, a middle patch reef zone in about 30 to 50 foot (9 to 15 meters) of water,
and an outer reef in approximately 60 to 100 foot (18 to 30 meters) of water. This general
description was first published by Duane and Meisburger (1969) and has been the basis for most
descriptions of hardground areas north of Government Cut, Miami since that time (Goldberg,
1973; Courtenay et al., 1974; Lighty et al., 1978; Jaap, 1984). Development of these three reef
terraces into their present form is thought to be related to fluctuations in sea level stands
associated with the Holocene sea level transgression that began about 10,000 years ago.

Lighty er al. (1978) showed that active barrier reef development took place as far north as
the Fort Lauderdale area as late as 8,000 years ago. It is possible that the reefs and hardground
areas seen from Delray Beach southward are the result of active coral reef growth in the
relatively recent past, whereas the hard bottom features seen north of Palm Beach Inlet may
represent the outcropping of older, weathered portions on the Anastasia Formation. The reefs
north of Palm Beach Inlet (Lake Worth Inlet) do not show the same orientation to shore as those
to the south and the classical "three reef” hardgrounds description begins to differ north of that
inlet (Continental Shelf Associates, Inc., 1993a).

Algal coverage on the offshore hardground areas fluctuates seasonally. The most
common algal species observed within southeast Florida offshore hardground areas are Caulerpa
prolifera, Codium isthmocladum, Gracillaria sp., Udotea sp., Halimeda sp., and various
members of the crustose coralline algae of the family Corallinaceae. Algal growth is most
Juxuriant from late July through late October or early November, and there seems to be a
particular burst or bloom in the macroalgal population in conjunction with the seasonal upwelling
that occurs in late July or early August (Smith, 1981, 1983; Florida Atlantic University and
Continental Shelf Associates, Inc., 1994).

The composition of hardground biological assemblages along Florida’s east coast has been
detailed by Goldberg (1970, 1973), Marszalek and Taylor (1977), Raymond and Antonius
(1977), Marszalek (1978), Continental Shelf Associates, Inc. (1984; 1985; 1987; 1993b),
Wheaton (1987), and Blair and Flynn (1989). Although there are a large variety of hard coral
species growing on the reefs north of Government Cut, these corals are no longer actively
producing the reef features seen there. The reef features seen north of Government Cut have
been termed "gorgonid reefs” (Goldberg, 1970; Raymond and Antonius, 1977) because they
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support such an extensive and healthy assemblage of octocorals. Goldberg (1973) identified 39
species of octocorals from Palm Beach County waters. The U.S. Environmental Protection
Agency (1992) lists 46 specics of shallow water gorgonids as occurring along southeast Florida.
Surveys by Continental Shelf Associates, Inc. (1984; 1985) identified 33 sponge, 21 octocoral,
and 5 hard coral species on offshore reefs off Ocean Ridge and 40 sponge, 18 octocoral, and

14 hard coral species on the offshore reefs off Boca Raton. Wheaton (1987) identified 17
octocoral species on the deep reefs oft the City of Palm Beach. Blair and Flynn (1989) described
the reefs and hard bottom communities off Dade County and compared them to the offshore reef
communities from Broward and Palm Beach counties. They documented a decrease in the hard
coral species density moving northward from Dade County to Palm Beach County. Despite this
gradual decrease in the density of hard coral species present, the overall hardground assemblage
of hard corals, soft corals, and sponges seen along southeast Florida’s offshore reefs remains
remarkably consistent throughout the counties of Dade, Broward, and Palm Beach.

Commercially, the most important invertebrate species directly associated with these
hardground areas is the Florida lobster, Panulirus argus. The reefs are also economically
important as the foundation for a thriving sports diving industry. Herrema (1974) listed 206
species of primary reef fish as occurring off Broward and Palm Beach counties. This assemblage
is numerically dominated by wrasses, damselfishes, sea basses, parrotfishes, grunts, and
angelfishes. The precise composition of the fish assemblage associated with any given location
along these hardground areas is dependent upon the structural complexity of the reef at that
location.

3.3.5 Inlet Communities

Estuarine areas within Region IlI are bordered by black mangroves, Avicennia germinans,
red mangroves, Rhizophora mangle; white mangroves; Laguncularia racemosa; and buttonwood,
Conocarpus erectus. In many areas, mangrove communities have been impacted or replaced by
exotic species, including Australian pine, Casuarina equistifolia; Brazilian pepper, Schinus
terebinthifolius; corktree, Thespesia popuinea; and melaleuca, Melaleuca quinquenervia.
Cordgrass, Spartina alterniflora is also found among these border mangroves and is the dominant
species in many areas (County of Palm Beach, 1994b). Corals (Siderastrea sp., Porites sp.,
Momnastrea sp., Oculina sp., Leptogoria setacea) and sponges (Cliona sp. and Spheciospongia
vesparium) have limited communities in the highly flushed areas of some inlets. Species found
predominantly on jetty structures include the fireworm, Hermodice carunculata; Cuban stone
crab, Menippe nodifrons; flat crab, Plagusia depressa; Haliclona viridis and Haliclona sp.;
varieties of sponges; colonial anemone, Zoanthus sociatus; colonial anemone, Palythoa variabilis;
solitary anemone, Bunodosoma granuliferum; hydroid, Campanularia marginata; stinging
hydroid, Macrorhynchia philipinus; and the octocoral, Telesto riisei (CPE, 1992). Various
species of fish and the West Indian manatee also are members of these communities.

Of particular note is the Lake Worth and South Lake Worth Inlet communities, where
sand transfer plant operations are planned under the proposed combination of alternatives.
Although having similar communities to those discussed above, natural shorelines in Lake worth
are limited (Applied Technology and Management, 1995). Most of the shoreline is bulkhead
(60 percent), with approximately 19 percent of the shoreline bordered by Mangroves, and
10 ‘percent remaining naturally unvegetated. The remainder (11 percent) of the shoreline is
bulkhead with riprap, riprap revetment, or exotic vegetation. Halodule wrightii, Halophila
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decipiens, and Halophila johnsonii comprise over 75 percent of the recorded sea grass beds in the
Lake Worth Lagoon System although Syringodium filiforme, Thalassia testudinum are also
present in much lower densities. According to sea grass bed location maps generated by the
State of Florida, FMRI (1994h), no sea grass beds are recorded in the immediate vicinity of the
inlets. However, dense beds of mixed Halodule wrightii and Halophil sp. and of Halophila
wrightii have been recorded directly east of Peanut Island, west of Lake Worth Inlet. A small
but dense patch of Halodule wrightii has also been recorded directly west of South Lake Worth
Inlet, with extensive beds of mixed Halodule wrightii and Halophil sp. located southwest of the
inlet and Halodule wrightii and mixed Halodule wrightii and attached macro algal species north
of the inlet (Dames & Moore, 1990). Marine communities in the vicinity of the inlet are similar
to those generalized in the above discussion, with coral species encrusting atop outcroppings of
Anastasia limestone (Applied Technology and Management, 1995). Various fishes and other
motile species including the green turtle, loggerhead turtle, and the West Indian manatee have
been observed in Lake Worth Lagoon.

3.3.6 Dune Communities

Most of the natural dune communities exist in the northern sections of Region Il in Palm
Beach County, although some natural dune communities exist in John U. Lloyd Park and other
areas of Broward County.? The Dade County dune system is also largely artificial.> Dominant
plant species in the Palm Beach and Broward counties dune communities include sea grapes,
Coccoloba uvifera; the beach morning glory, Ipomoea pes-caprea; beach bean, Canavalia rosea;
sea oats, Uniola paniculata; dune panic grass, Panicum amarulum; bay bean, Canavalia
maritima; and Australian pine, Casaurina equisetifolia. As with the Australian pine, the
Brazilian pepper, Schinus terebenthifolius is an invasive plant, which is predominant in some
areas south of Port Everglades in Broward County. Generally, Dade County dune communities
are inhabited with these species; however, there are no appreciable amounts of either Brazilian
pepper or Australian pine. The beach berry or inkberry, Scaevola plumieri; sea lavender,
Mallotonia gnaphalodes; spider lily, Hymenocalis latifolia; beach star, Remirea maritima; and
coconut palm, Coco nucifera are also present in some dune communities. Mammals typically
present in dune communities include the raccoon, Prycon lotor; house mouse, Mus musculus;
gray fox, Urocyon cinereoargenteus; and spotted skunk, Spilogale putorius. Birds utilizing the
beach and dune habitats include the American oystercatcher, Haematopus palliatus; Eastern

*Dune revegetation in Broward County has included sea cats, Uniola p sand bur, i i i beach
bean, Canavalia maritima; beach moming glory, Ipomea it debiiis ifolius; sea
purslane, Sesuvium portlacasirum; lamana, Lantana dep. 3 Cc eremu beach elder, Iva frutescens; inkberry,
Scaevola frutescens; seagnpe Coccoloba wvifera; tmmul almond, [sic]; bitter pumwm Panicum foot grass, Dac
wiid; St. ine grass, 1p ian pine, C¢ ! ifolic coccmul palm, Cm:u.\ nucifera: nlveﬂa[
croton, Croton punctatus jacq.; Spanish bayonet, Yucca aloifolia; cabbage palm, Sabal p g

cocoplum. Chrysobalanus icaco I.; and others (Hamilton, 1994).

Dade ooumy species used in artificial dum mbnlmuon include panic grass, Panicum ararulum; saltgrasss, Distichlis spicata: sca oats,

Uniola scashore Paspalum vagis beach bean, Canavalia maritima; beach
creeper, bnodea lmnmh.v, belch elder, lva imbricasa; beach moming glory, Jpomea i beach , Heli debilis:
p! , is; railroad vine, [pomea pes-caprae; sea putslane, Sesuvium portulacastrum: seaside evening

Oenoth: i spider lilly, Hy llis sp., wild sage Lanana involucrata; bay cedar, Suriana maritima: cocoplum.

Glrysabalahus icaco, inkberry, Scaevola frutescens; Jamaica caper, Capparis cynophallophora limber caper Capparis flexuosa: mysine.
Mysine floridana; necklace pod, Sophora tomentosa: saw palmetio, Serenoa repens; seagrape. Coccoloba uvifera: silver buttonwood.
Conocarpus erectus v. cericeus: sweel acacia, Acacia faresiana: varnish leaf, Dodonaea viscosa; wax myntle, Myrica cerifera. white indige
berry. Randia aculeata (Flynn and Halwani. 1990).
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brown pelican, Pelecanus occidentalis carolinensis, great blue heron, Ardea herodia; great egret,
Casmeodius albus; least tern, Sterna albifrons; osprey, Pandion haliaetus; laughing gull, Larus
atricilla; and the common tern, Sterna hirundo. Sea twrtles (Caretta caretta, Chelonia mydas,
and Dermochelys coriacea) also use the lower regions of dune communities for nesting, with
loggerheads nesting more frequently than other species.

3.3.7 Migratory Birds

Based on database reports of the Florida Game and Freshwater Fish Commission, there
are over 80 species of birds listed in the Federal Migratory Bird Treaty Act that have been
recorded as inhabiting Region III’s coastline between the surf zone and densely vegetated forest
of the back dune for at least part of the year. However, very few species utilize the beach and
dune areas in Region III because of Region III's intense coastal development. Birder reports note
that only sanderlings, Calidris alba; and ruddy turnstones, Arenaria interpres are generally the
only wintering species that can be found foraging and resting on beaches along Region III’s
coastline (Rosenburg, 1994). Royal terns, Sterna maxima; ring-billed gulls, Larus delawarensis;
laughing gulls, Larus atricilla; and herring gulls, Larus argentatus, also winter along Region 1II’s
coastline and are generally found foraging and resting near fishing piers and on beaches adjacent
to piers. = Occasional winterings of other species can be found near the dune and beach zones.

3.4  Sociceconomic Resources
3.4.1 Demographics

Region 1l is composed of a virtually contiguous stretch of development spanning from
the West Palm Beach metropolitan area southward to Greater Miami and Key Biscayne. Details
of the socioeconomic profile of this region are contained in the Economics Appendix of the
Feasibility Report, Coast of Florida Erosion and Storm Effects Study, Region IIl, October 1996,
USACE, Jacksonville District; however, highlights are discussed herein (USACE, 1991).

Population in Region III has grown from approximately 3.2 million persons in 1980 to
4.1 miliion persons in 1990, and population is expected to grow 7.7 percent between 1990 and
2000 and 27.1 percent between 2000 and 2035. Populations in 1990 of coastal cities in Palm
Beach, Broward, and Dade counties were 85,929; 83,176; and 124,117, respectively. Coastal
census tracts include only a small portion of county populations but a large segment of coastal
city populations. Coastal census tract-populations for 1990 in Palm Beach, Broward, and Dade
counties are 49,230; 40,294; and 110,802; respectively.

Coastal census tract data reveal that proportionately more single-family, non-family, and
single householders over the age of 65 live in these areas. Additionally, these data indicate that
a smaller portion of the non-white population lives in the coastal census tracts than in the rest of
Region III.

3.4.2 Employment/Income
Emplbyment in this area is diverse but driven by tourism. Accordingly, the services

sector is the most important employing sector in all three counties within Region I11, followed by
retail trade, financial, and government sectors. Information on coastal-dependent industries is
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described below. Employment is anticipated to grow through 2035; however, the rate of growth
is expected to decline from current levels. Unemployment has generally not been a major
concern in Region HI. In fact, Region III’s unemployment during 1989 and 1990 varied from a
high of 7.35 to a low of 5.14 percent.

Dade, Broward, and Palm Beach counties ranked first, second, and third in the State for
total personal income. Population density of this Region is the main factor responsible tor these
rankings. However, per capita income in Palm Beach is the highest in the State, and Broward
and Dade counties, fifth and 13th, respectively.

3.4.3 Coastal-Dependent Industries

Coastal-dependent industries such as commercial fishing, recreational fishing charters and
party boats, diving charters and rentals, and other businesses are numerous in the coastal areas of
Region III. According to data provided on aggregated county business patterns for the counties
in Region 111, there are approximately 17 fishing, hunting, and trapping establishments; 13
refrigerated warehousing and storage; 77 marinas; 88 travel tour operators; 111 fish and seafood
wholesalers; 207 meat and fish retail markets; 429 sporting goods and bicycle shops; 9 sporting
and recreational camps; and 182 membership sports and recreation clubs.

National Marine Fisheries Landings Reports reveal that commercial catches have
increased most significantly in Broward County between 1970 and 1980. Between 1980 and
1990 catches have remained fairly constant as a region (1.56 percent average annual increase),
although within the region, Broward County catches increased 66 percent (5.2 percent average
annual growth), whereas both Dade and Palm Beach counties’ catches declined slightly. Since
1990, Broward County catches have declined slightly and both Dade and Palm Beach catches
have increased. Moreover, the combined Region Il has experienced an approximate
5.91 percent average annual growth in its fisheries’ catches, having a total 1993 catch of
7,386,651 pounds worth $14,512,624 (U.S. Department of Commerce, NMEFS, 1994). Based on
1993 landings reports, important commercial fish species (based on catch value over $100,000 by
species in 1993) for the region are (in decreasing value) swordfish, spiny lobster, king mackerel
and cero, yellowtail snapper, shrimp, sheepswool sponge, bluefish, bigeye tuna, gag grouper,
jumbo stone crabs, pompano, snapper (mutton), bigeye shad, and dolphinfish. Most of these
species are found in state waters within three miles of shore; however, some species (swordfish,
dolphin fish, and bigeye tuna) are found further offshore (five io six miles). Several species
(shrimp and sheepswoo! sponge) are typically harvested within a mile of shore. Marine life
collection for aquariums is another water dependent industry in Region IIl. Collections in 1991
and in 1994 were both similar in targeted organisms and quantities harvested. Marine life
landings in Palm Beach, Broward, and Dade counties in 1991 were valued at over $460,000 and
were dominated by anemones, live rock and sand, snails, crabs, and angelfish. As noted,
landings for 1994 were of similar value (approximately $440,000) and were dominated by the
same targeted organisms (State of Florida, FMRI, 1994c). Although marine organisms are not
necessarily landed in the same county in which they are caught, landing reports are the most
comprehensive data available to display marine life collection trends in Palm Beach, Broward,
and Dade Counties’ waters.
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3.4.4 Land Use

Land use in the vicinity of Region III’s shoreline is fairly limited to affluent single family
residential, seasonal and permanent multifamily residential, hotels, public recreation and open
space, limited commercial retail sales, other water-dependent commercial enterprises, and public
works.

3.4.5 Storm Damages

Between 1871 and 1950, 12 recorded hurricanes have struck Region III's coastline, and
since 1950, approximately seven significant storm events have caused considerable damage to
Region III’s coastline and upland areas. Damages from hurricanes and northeasters occur from
both high winds and storm surges and increased wave activity. Inundation caused most damages
in past hurricanes; however, high winds also played a significant role and were the dominant
destructive force in Hurricane Andrew in 1992. Total damages for hurricanes that have affected
Region III’s coastline have been estimated to be $28 million (1950$) for King in 1950; $600
million (19908) for Cleo in 1964; $131.2 million (1994$) for Betsy in 1965; $5 million (1990$)
for David in 1979; and $15-20 billion (1993$) for Andrew in 1992.* Two northeasters, the
Halloween Northeaster of 1991 and the Thanksgiving Day Northeaster of 1984, also caused
significant damage to Region III's coastline, causing $2 million (1991%) and $1 million (1984$) in
damages, respectively (USACE, 1996).

3.5 Cultural Resources

Many significant cultural resources are known to exist within Region III of COFS.
Because the entire Region HI study area has not been subjected to a systematic survey, additional
potentially significant resources may be located there. The types of cultural resources located
within COFS study areas include: archeological resources located on the beach; underwater
historic shipwrecks; and historic structures located near the shoreline.

Although potentially significant cultural resources exist in Region III, such resources are
not likely to be located in areas that have been disturbed by previous construction activities.
Areas where significant cultural resources are not anticipated include previously used borrow
areas, maintenance dredged material from existing Federal projects, and previously nourished
beach segments.

3.6 Recreational Resources

3.6.1 Beach Activities

Beach activities available on Palm Beach, Broward, and Dade counties vary in type and
extent. No Florida State or national wildlife refuges or management areas, forests, wilderness

areas, trails, estuarine or research reserves exist along coastal Palm Beach, Broward, or Dade
counties, Florida (State of Florida, Division of Recreation and Parks, 1994d). The Biscayne

,*Total damages include but not limited to Region III. Only damage estimates for Hurricane Betsy (1964) reflect damages to Region Il
only (Palm Beach, Broward. and Dade counties). Details of these siorm cvents and damage estimates can be oblained from the Feasibility
Report, Coast of Florida Erosion and Storm Effects Study, Region Ill, April 1996, USACE. Jacksonville District and Florida Hurricanes
and Tropical Storms, 1871-1993: An Historical Survey. Dochring et. al. (1991).
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National Park, Biscayne Bay-Cape Florida State Aquatic Preserve, the Biscayne Bay-Card Sound
Florida State Aquatic Preserve, John D. MacArthur Beach State Park, Hugh Taylor Birch State
Recreation Area, John U. Lloyd Beach State Recreation Area, Oleta River State Recreation Area,
North Shore State Recreation Area, and Bill Baggs Cape Florida State Recreation Area are the
only official national or state recreational resources documented in the coastal areas of

Region HI. In addition, the Barnacle, located west of Key Biscayne, is a Florida State Special
Feature Site. In addition, three beaches, Juno Beach [Ocean Cay} in Palm Beach County, North
Beach in Broward County, and the North Shore Open Space in Dade County, have been acquired
by the State of Florida under the "Save Our Coast Program” and are now protected State
undeveloped public recreational beaches.

Ample public access is available to local residents and tourists alike, with a total of 218
public access points or an average of approximately one access point every half mile of shoreline.
Access is limited by parking availability, which varies greatly and includes both designated
parking lots and street parking with hourly and daily parking fees. The 218 public access sites
along the coast in Region Il have approximately 31 miles of beach frontage with an average of
approximately 100 parking facilities per public access point but a median of only eight parking
places. This is explained by a few very large recreational areas with many parking places such
as Haulover Park, Hollywood Beach, John U. Lloyd State Recreation Area, Delray Beach and
others. All of these recreation areas have over 750 designated parking spaces. Some of the
larger public areas in terms of square yards of beach include Crandon Park, Pompano Beach,
Lummus Park, and the John U. Lioyd State Recreation Area. Although available facilities differ
among sites, 44 sites have lifeguards, 91 sites have showers, 24 sites have potable water, and
35 sites have restrooms.

3.6.2 Water Related Activities

Water related activities in Region III vary from onshore fishing to offshore fishing and
diving. Most boating activities (diving and recreational boat fishing) originate from inlets and are
concentrated within limited distances from these points. According to the Florida Scuba News
(1994b), listed dive shops are concentrated in Miami, Fort Lauderdale, Pompano Beach, Riviera
Beach, West Palm Beach, and Boca Raton. Operating dive boats also reflect this concentration.
Miami, Riviera Beach, and Fort Lauderdale have over nine listed dive boat operations (Florida
Scuba News, 1994a). Accordingly, the Government Cut, Port Everglades, Lake Worth inlets,
Boyton Inlet, and the Boca Raton Inlet are the most important origination points for dive
operations. Discussions with a very limited number of dive-charter boat operators revealed that
travel is kept to approximately 30 minutes from port, which corresponds typically to four to
six miles north or south of the inlets. Furthermore, most trip destinations are to the second and
third reef zones and artificial reef areas. Significant resources noted by operators include "the
Breakers” reef off West Palm Beach, Pompano Pier reef off the Pompano Pier, and the Key
Biscayne artificial reef zone.

According to data obtained from the FMRI, there are approximately 592 recorded fishing
sites (estuarine, open ocean, and fresh water) along the coastal areas of Region HI; however,
only 106 of these sites are recorded as having a high probability of encountering anglers (State of
Florida, FMRI, 1994b and 1994g). Of these 106 sites, 19 are open ocean sites with a high
probability of encountering anglers, and only six are actually fishing piers on the ocean with the
same high probability (North Deertield Beach Fishing Pier, Fisherman’s Warf Pier in Pompano
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Beach, Anglin Pier at Lauderdale-by-the-Sea, Dania Fishing Pier, Newport Fishing Pier in Sunny
Isies, and South Point Park Fishing Pier at Miami Beach). The most popular fishing areas are
from eleven beaches, while two others provide only private boat access (Riverfront Marina in
Fort Lauderdale, Elizabeth Virrick Boxing Gym and Boat Ramp in Miami, and Virginia Key
Recreation Complex in Miami). As noted, however, many sites or recreational fishing
origination points are located in the estuary areas along the intercoastal waterway and inlets.

Creel survey data on kept quantities of fish landed suggest that approximately 55 percent
of recreational fishing is done from the shore, 41 percent from private boats, and only four
percent from charter boats (State of Florida. FMRI, 1994f). These data also suggest that the ten
most important recreational species in order of importance for Palm Beach County are dolphin,
false pilchard, little tunny, blue runner, king mackerel, white grunt, yellowtail snapper, striped
mojarra, herring, and gray (grey) snapper, with several of these species sought only for
recreational fishing bait (false pilchard, blue runner, white grunt, and herring). The ten most
important species in Broward County are false pilchard, dolphin, king mackerel, blue runner,
bigeye scad, white grunt, little tunny, yellowtail snapper, spanish mackerel, and crevalle jack,
again with several species used predominantly for bait (false pilchard, blue runner, bigeye scad,
and white grunt). Like Broward and Dade counties, landings are dominated by false pilchards
used mainly as bait fish. The nine most important species besides the false pilchard are dolphin,
white grunt, pinfish, biue runner, little tnny. bluestriped grunt, yellowtail snapper, ballyhoo,
and king mackerel, with the only gamefishes in the top ten landings list being dolphin, little
tunny, yellowtail snapper, and king mackerel. Most listed species are found within state waters
(three miles offshore), with several found very close to shore (false pilchard, grunts, runners, and
bigeye scad). Several species are found further out (dolphin, little tanny {bonita]). Still others
are found mainly in the intercostal waterway and shallow waters around shore (stripped mojarra,
crevalle jack, and pinfish) (Schaffer, 1994).
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4.0 ENVIRONMENTAL CONSEQUENCES
4.1  Physical Setting

4.1.1 Impacts

Projects proposed within Region Ili of COFS will not generally affect the physical setting
of the region; however, minor aesthetic impacts would occur during the construction phase and
post-construction for most of the action alternatives. The presence of construction equipment and
personnel would detract from the natural aesthetics of the beach environment. However,
permanent structures (sand transter plants) would not likely create any significant aesthetic
impacts based on the relative level of existing anthropogenic disturbance and activity in the
location of the Lake Worth, and South Lake Worth inlets. Post-nourished beach sand color will
generally be different from the native beach sand (depending on sand source), detracting from the
natural aesthetic quality of project beaches. The no-action alternative, however, would allow
beach erosion to continue, also diminishing beach aesthetic values.

Small to undetectable changes in the wave climate in the nearshore environment
(approximately 5-foot depth) would likely result from borrow site excavation and nearshore berm
construction. However, as predicted for a similar project by Coastal Technology Corporation
[CTC] (1993), these impacts would likely be insignificant.® The no-action alternative should not
allow conditions to develop that will significantly affect wave climate; however, further erosion
will allow the surf zone to advance landward and thereby increase storm damage impacts and
costs.

Direct emissions from COFS’s action alternatives would be confined to exhaust emissions
of labor transport equipment (land and water vehicles), and construction equipment (dredge
barges), and likely well under the de minimus levels for ozone non-attainment areas as cited in
40 CFR 91.853; that is, projects implemented cannot produce total emissions greater or equal to
100 tons per year of Volitle Organic Compounds (VOCs). Furthermore, although beach
restoration may induce tourism and development and indirectly increase emissions (indirect
emissions), control and maintenance of these emissions by the USACE would be impractical and
infeasible. Consequently, a conformity determination with the Florida State Implementation Plan
is inappropriate for increases of indirect emissions from any COFS action alternative
implementation. Coordination with local air quality managers in Palm Beach, Broward, and
Dade counties will determine it further determination is necessary to evaluate conformity of
COFS’s action alternatives with the Florida State Implementation Plan. As with COFS’s action
alternatives, the no-action scenario will witness continued development, which may cause
marginal adverse impacts to air quality. The extent of these impacts, however, is difficult to
predict.

5CTC {1994) completed several model runs on the Regional Coastal Processes Wave (RCPWAVE). The borrow area used in the
model run was approximately 1.8 miles offshore. 4,800 feet long and averaged 800 feet long in depths of -50 to -60 feet. The borrow depth
in the model run was from -62 10 -70 feet (10 to 12 feet of dredging). Model runs calculated an average of only 0.1 fout increase in
prevailing 3 foot waves in the nearshore (within -5 foot contour) environment. Model runs for the 100-year storm wave regime showed
similar insignificant changes: 0.02 feet from the northeast. -0.01 feet from the east. and -0.22 feet from the southeast.



244

4.1.2 Mitigation

Because no significant adverse impacts are expected from the proposed projects on the
physical setting of Region Hi, no mitigation is expected. However, best management practices
would be implemented to ensure swift construction and the avoidance of a lengthy presence of
construction equipment and personnel.

4.2  Geology/Hydrology
4.2.1 Impacts

Although COFS meets the criteria for a Section 404 (r) exemption under the Clean Water
Act, all attempts will be made to obtain a State Water Quality Certificate.® Projects proposed in
Region 1T would not likely cause significant adverse effects on the existing geologic and
hydrologic environments. Impacts to these environments would largely be confined to
temporary, insignificant turbidity impacts to water quality around the borrow and fill areas as a
result of nourishment activities. The extent of these impacts, however, would be a function of
the dredge and fill methods employed and the amount of fines in the sand source used. Haynes
and Dompe (1995 in press) note that cutterhead/suction dredge operations generally have greater
wrbidity impacts than hopper dredge operations.” However, similar turbidity impacts have been
documented for both cutterhead/suction and hopper dredge operations (CPE, 1991; County of
Dade, 1990).* Monitoring reports (CPE, 1991; County of Dade, 1990) suggest that hopper style
dredging may result in higher wrbidity around the borrow sites than would occur under
suction/hydraulic dredge operations, but turbidity around the fill site would likely be lower with a
hopper dredge operation than that experienced with the cutterhead/suction dredge technique.®
Post-construction monitoring reports for turbidity suggest that turbidity generally settles out

SSection 404 (r) of the Clean Water Act states that any discharge resulting from a Federally app) ion project
by Congtess is ot subject to 404 regulation or any State program approved under Section 404 of the Clean Water Act if informatios on the
wfects of the discharge are included in lhe envm)nmenl-al impact statement (EIS) of the project, and if the EIS has been submitted prior 1o
actual discharge and prior to either or appropriation of

7Haynes and Dompe (1995 in press) note that head/suction dredge operations generally create higher turbidity levels because 1)
the cutterhead disturbs some sediment that is not retrieved by the cutier pipe, 2) pipeline leakage enroute o the fill site. and 3) discharge of
the slutry onto the beach. This method differs from lhe hopper dredge operation, which lypn:ally allows excess wirbid waler to spill over

the gunwales of the dredge bargs. leaving the i i . slurry for dep
8CPIE (1951) only two over onc month of the Florida 29 NTU-over-background standard for the 1988 North
Boca Raton Beach % which empl a ion dredge. Both of these exceedences occurred within 5,000 feet down

curreat from the discharge pipe and 1,000 feet seaward of the mean high water fine. Turbidity within the fill zone monitoring network
ranged between 0.20 and 36.50 NTU, with an average of 2.14 NTU (CPE, 1991). Turbidity ievels arourd the borrow area sile were low
(between .20 and 3.90 NTU, with an average of 0.85 NTU), with no recorded excecdances within the 300-foot monitoring radivs,
Likewise, turbidity levels associated with a hopper dredge and fill operation at Bal Harbor were gencraily low (typically between 0.7 and
4.0 NTU although severaf samples greater than 10 NTU and one at 54.3 NTU were documented). One excesdence {54.3 NTU) around the
borrow site was recorded for the lwo -month Bal Harbor Beach nourishment., which used a hopper style dredge (County of Dade, 1990).
This accurred app y 500 feet scaward and 330 feet south of the dredge. Both projects used borrow malerial with low
pre-dredge percentages of fines (siit and clay): between 0.51 and 1.44 percent for North Boca Raton {CPE. 1991}, and approximately |
percent for Bal Harbor (County of Dade, 1990},

IThe hopper dredge operation would alfow a greater portion of the water collected with the borrow material to be released prior w fill
than would a d ion dredge of
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within a short time period after the perturbation.'® Permanent perturbations (sand-transfer
plants) would likely elevate turbidity levels adjacent to discharge points; however, shoal dredge
material cleansed daily by tidal flushing would render these impacts insignificant. These
permanent structures would also permanently affect littoral drift in the region, cumulatively
increasing the shoreline’s dependence on maintenance. The use of Bahamian sand as a source
material in the southern portion of Region III would alter the color, density, and texture of sand
beaches in these areas and in downdrift areas. However, the introduction of Bahamian sand
(virtally 100 percent calcium carbonate) should not pose any water quality or beach morphology
concerns relative to other sand sources.''*!* Bahamian sand mining in the Bahamas should
likewise not create any turbidity or deposit morphology concerns.'

Because no hazardous, toxic, or radioactive waste sites or producers should be affected by
any COFS action alternatives, no impacts associated with disturbance of these sites are anticipated
from either the action or no-action alternatives.

Temporary, insignificant impacts to the nearshore freshwater lens may occur from dune
construction activities with saltwater-saturated sand; however, saltwater intrusion into potable
groundwater sources is not anticipated to become a problem for any proposed project. The
no-action alternative should allow conditions to develop that may induce saltwater intrusion in
areas; however, significant landward advances of the freshwater/saltwater interface from beach
erosion are not likely.

With the use of dredging equipment and labor in the areas around the borrow and
nourishment areas, there is also a potential for hydrocarbon spills or other effluent releases;
however, the likelihood of significant accidents and releases of this sort is very remote. The
no-action alternative should not allow conditions to develop that would increase accidents or
releases of this sort.

10poat-construction monitoring reports for offshore hardground and bartier reef sites around the North Boca Raton borrow site show
that trbidity levels fell to background levels within one month of the action (CPE, 1991). Turbidity levels for borrow and fill Zone water
quality monitoring samples for this project illustrated similar trends. Based on the high variance in daily turbidity level data for the borrow
sites, perturbation turbidity likely settled out within several days.

1, ion on the use of B. ian sand for beach T was gained solely from CPE (1994), "Feasibility Study For the Use
of Aragonite for Beach Nourishment in Broward County.”

Zepg (1994) ali review that that although native Florida sand generally has lower specific gravity.
smaller average grain size. and lower icity/larger ion than Aragonite (Slatton. 1986 [as cited by CPE. 1994]). the usc of
aragonite may provide more benefits in terms of greater resistance to erosion (Monroe, 1969: USACE. 198S: Slatton, 1986: Miller-Way e¢
ai.. 1987(all cited by CPE. 1994)), having steeper and more stable foreshores (Cunningham, 1966: Olsen and Bodge. 1991) jboth cited by
CPE, 1994)) with generally lower turbidity than typical offshore Florida sand deposits or upland sources (CPE., 1985; USACE. 1987 [both
cited by CPE, 1994]). Furthermore; the concerns of potential abrasion from harder quartz particles, the dissolution from acidic rain or
freshwater, and the cementation of particles into beach rock have all been discredited (Dean, unpublished; CPE. 1985; USACE, 1985; and
Olsen Associates, Inc., 1993 [all cited by CPE, 1994]).

Nelson et al. (1987) fas cited by CPE (1994)].

14CPE (1994) cites Michaet (1971). in which he concludes that the Sandy Cay deposit location is subject to intense tidal currents:
therefore, neither existing fines and corresponding turbidity nor erosion would likely be exacerbated by dredging in the Sandy Cay shallow
bank reserves. Michaei (1971) cautions that current ities should be i so that miligative actions. if needed. could be
implemented early in activities. Tabb e al.. (1973) as cited by CPE (1994) notes that levees used Lo confine outwash from the stockpiles on
Ocean Cay. cast of Sandy Cay. cffectively reduce the amounts of fines returning to the ocean.
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4.2.2 Mitigation

Best management practices would be used in the excavation of borrow material and for
nourishment activities. Specifically, buffer zones and the precision positioning of dredge
equipment would be utilized to ensure that turbidity associated effects and the potential for
hydrocarbon spills would be minimized.

4.3  Biological Resources
4.3.1 Impacts

4.3.1.1 Endangered Species.

Sea Turtles: Of the endangered species located in the coastal area of Region III, sea
turtles are the most likely to be impacted by COFS nourishment projects, and to a lesser
extent, dune activities. According to biclogical opinions for similar projects (USACE,
1987), the major concerns are: (1) timing of nourishment activities, and (2) the burial,
compaction, and destruction of sea turtle nests from sand and heavy equipment associated
with nourishment activities. Incidental takings of turtles from nest destruction are
possible from sand deposition and shore activities associated with nourishment activities;
however, mitigation should minimize adverse impacts (takings).'* Safety lighting of
moored dredging equipment may also deter nesting in the vicinity of the project areas of
COFS; however, timing of actions and lighting protocols should ameliorate potential
impacts.'® Encounters with sea wrtles during dredge operations is also a possibility.
Impacts to motile species from dredge operations should generally be minimal, aithough
unacceptable levels of takes have been reported with the use of hopper dredges in
navigation channels by the NMFS (Committee on Sea Turtle Conservation, 1990)."7
After nourishment, gains in beach width would also cause concurrent gains in sea turtle
nesting habitat.'* it is estimated that an additional 100, 91, and 24 acres of new beach
would be created under the proposed combination of alternatives in Palm Beach,
Broward, and Dade counties, respectively. Based on studies of the Fisher Island Beach
nourishment (Lutz er al., 1993), the use of Bahamian sand for nourishment activities

Sy should be noted that "takings” are noted by Section 9 of the Endangered Species Act as harassing, harming, pursuing. hunting.
shooting, wounding, killing, trapping, i ing. or ing 10 engage in any such conduct with respect to any listed species.

mWiLheringwn {1989) studied the effects of mercury vapor lighting and low pressure sodium lighting on the nesting activitics of
Carena caretta and Chelonia mydas. He found that mercury vapor (yetlow) lighting and that other broad lighting have
the potential to disturb nesting activities, while no signi i ions were observed with the use of low pressure sodium lighting. In a
latter study (1991). he found that hatchlings released at both a “naturaily dark™ and an “artificially lighted” beach swam approximately
perpendicular to shore, and the hatchlings relcased from the lighted beach were not significantly affected by the high-pressure sodium lights
located approximately 1 km from the release site. However, hatchlings released on the lighted beach had a greater dispersion angle.

lna2s August 1995 Regional Biological Opinion of the National Marine Fisheries Service, it was found that hopper dredging
without the use of ridgid deflectors could result in unacceptable levels of sea turtle takes.

*The North Boca Raton two-year itoring report i sca turtle nesting densilies and tfewer nests requiring
relocation due Lo possible inundation from coastal waters (CPE. 1991).
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should not adversely affect sea turtle nesting or hatching success significantly.'®
However, there is concern that the temperatures and subsequent incubation times of sea
turtle nests in Bahamian sand may be cooler, longer, and prone to produce more males.
To date, studies comparing sex ratios of hatchlings incubated on Bahamian sand beaches
to those of Florida sand beaches have not been documented (CPE, 1994).%° Although
Bahamian sand is currently under consideration as a sand source for southern Region III,
consultation with the USFWS will be completed prior to the use of Bahamian sand in
Corps nourishment projects. The no-action alternative would allow erosion on the coast
of Region III to continue, decreasing available nesting habitat for sea turtles.

Manateés: Manatee encounters are likely with activities associated with COFS projects,
with most likely encounters by support boats moving from marinas and dock areas
through the channels and iniets towards dredge vessels (letter from DEP, 14 November
1994a). Based on manatee mortality data compiled by the Office of Protected Species
Management of the Florida DEP for the period between 1976 and 1994, there have been
548 watercraft and 158 other human attributed manatee deaths recorded. These numbers
reflect that of the total 2,184 recorded manatee mortalities during this period, 25 percent
were attributed to watercraft, and seven percent were attributed to other human activity.
Furthermore, 698, or 32 percent, of all recorded manatee deaths were of undetermined
origin. According to records of the Jacksonville District, USACE, no manatee mortalities
have ever occurred from dredge operations or nourishment operations of the Jacksonville
District, USACE. However, impacts to foraging, congregation, or resting habitat are not
anticipated from any activitics of COFS, and accordingly, significant adverse impacts are
not likely with mitigating precautions. The no-action alternative would not likely allow
conditions to develop that would significantly affect foraging, resting, congregation, or
migration habitat of manatees in Region I1I waters.

Other Endangered Species: Endangered species found in dune communities (all coastal
species found in Table 3.1) may be potentially impacted from COFS actions if proper

The Sea Tuntle Laboratory at the Rosenstie! School of Marine and Atmospheric Science recently conducted a three-year study of the

loggerhead sea turtle (Caretta careita) nesting alony Fisher Island. Miami on 2 beach with ially mined B
aragonite (Lutz, ef al., 1993). This study included Iy of temp ility, grain size, grain morphology. water
potential, and gas p itity between i gonite and Florida silicate beaches. The study found hatching success was high and

mortality low in both types of sand. There were no significant differences in grain size, waste potential, or gas exchange between the two
types of sands studied. There were no significant ditferences in hatchling size or mortality between the two types of beaches. No
correlation was observed between compactability and nesting success in naturat beach sands or the renourished aragonite beach. Nesting
success ranged from 70 percent to 75 percent throughout this study. The major difference detected between nests laid on aragonite and
silicious sand beaches resulied from the lighter color of the aragonite. The lighter color of the aragonite sands produced "in nest™
temperatures that were 1.4 10 2.0°C cooler than those in niests laid on natural beaches. This cooler temp resulted in an i

period three to 10 days longer for the aragonite beach nests than for the silicious sand beach nests. These differences are well within the
normal physiologicai ranges for the k head twrtle. but some concern was raised that in itions of lower i or
increased shading, these lower temp could cause ively long i ion periods, and possibly produce an imbalance in the sex
ratios of the hatchlings (Lutz, er al.. 1993).

29, i p have been w0i sex inations in sea turties (Mrosovsky and Yntema, 1980; Yntema
and Mrosovsky, 1980; Miller and Limpus, 1981: Morreale. et al., 1982; Yntema and Mrosovsky, 1982; Mrosovsky, ef al., 1984: Limpus,
et al., 1985 [sic]; Standora and Spotila, 1985; Spotila ef al.. 1987; Mrosovsky, 1988; Nelson, 1988; Girondot and Pieau. 1990 {ait cited by
CPE. 1994]). However, it has also been proposed that there are male- and female-producing regions within the nesting range of cach
species of sea turtles (Mrosovsky, 1988 [as cited by CPE. 1994]) or segregation of nesting populations (Owens, ef al.. 1989, Bowen. e al.,
1993; and Sears. 1994 (all cited by CPE, 1994]). Morcover. it has also been proposed that sex determination in sea turtles results from an
i ion between eavi and genetic i and not simply the incubation temperature (Zobroski ez al.. 1979, 1982, 1988:

et al.. 1984; y. 1988; y and Picau. 1991 [all cited by CPE. 1994)).
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reconnaissance is not conducted prior to dune stabilization and construction activities;
however, with proper reconnaissance and ameliorative measures prior to such activities,
no significant adverse impacts are anticipated. Secondary tourism and development
induced from beach restoration activities may further stress existing communities of
threatened and endangered dune species; however, with proper permitting and
ameliorative actions, impacts of this sort are not anticipated to be significant. The
no-action alternative would atlow erosion to continue, increasing the probability of dune
erosion during significant storm events, which may further endanger these communities.
While marginal impacts to threatened and endangered species in inlet communities
(Johnson’s sea grass) is possible, no significant adverse impacts to inlet community
species are anticipated from either the no-action or action alternatives.

Impacts to the threatened seagrass, Halophila johnsonii, Johnson’s seagrass, is difficult to
determine at the present time. Associated impacts will be discussed in tiered
documentation after project details become available.

Although the southern extremity of the right whale calving range is located approximately
70 miles north of Region III near the Sebastian Inlet in Brevard County, right whale,
Eubalaena glacialis, and other whale encounters are possible during COFS action
alternative implementation. The most likely whale encounters would be by support boats
moving from marinas and dock areas towards dredge vessels; however, the likelihood of
encounters is remote. With implementation of proper siting protocols, no significant
adverse impacts to whales are anticipated.

Other than the species discussed, no threatened or endangered species would likely be
impacted by action alternatives of COFS. Likewise, the no-action alternative should not
allow conditions to develop that should cause significant adverse impacts to any
threatened or endangered species besides those discussed herein. However, as previously
discussed, increases in the potential for dune erosion and subsequent dune community
exposure would be result under the no-action alternative.

4.3.1.2 Sea Grass Beds. Impacts to sea grass beds would be largely confined to the Key
Biscayne Key nourishment project and possibly inlets based on bed-mapping conducted by the
FMRI. Furthermore, based on results of the environmental monitoring of the Key Biscayne
Beach restoration project (Flynn, er al., 1991), impacts on sea grass beds should be isolated to
direct impacts of sand burial. No impacts associated with mrbidity or sand migration were
observed in the first-year monitoring of this project.> Based on Flynn et al. (1991) Halodule,
Syringodium, and Thalassia were observed in the area in decreasing densities. Based on
available information, direct impacts to sea grass beds in the vicinity of Key Biscayne are
estimated between 6 and 70 acres. Further field investigations are needed to obtain a more
accurate estimate of impact. Although storm activity will likely cause some short-term damage to
existing sea grass beds in Region III under either the no-action or action alternatives, the no-
action alternative would not likely allow conditions to develop that would significantly adversely
affect existing grass beds of Region II.

2lymis project as noted in Flynn ef al. (1991) utilized a single borrow area located between 4,000 and 5,000 feet southeast of the fill
zone. Highly compatibie with the native beach sand, this mobile shoal had high quality sand with less than i percent fines (Flynn ef al..
1991).
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4.3.1.3 Hardgrounds. Beach nourishment activities of COFS in Region III would cover
approximately 31, 25, and 5 acres of hardground habitat within the nearshore environment in
Palm Beach, Broward, and Dade counties, respectively (USACE, 1996). Primary effects of
coverage and abrasion would occur on the hardground areas in the nourishment zone and in the
margin areas, and turbidity impacts would occur north-south and east-west of these zones, with
precise areas depending on the geomorphology of the area.

CPE (1989) documented much higher ambient sedimentation rates in the nearshore
environment than the offshore environment, illustrating that communities in this area are already
naturally selected for turbidity resilience. Higher turbidity and corresponding sedimentation has
been documented to stress some coral species. Turbidity impacts were estimated at 1,200 feet
north to 850 feet south of the borrow site for the 1990 Bal Harbor renourishment project, where
the Dade County (1990) found tissue loss in more than 60 percent of the hard coral colonies
within 525 feet of the borrow site.” Furthermore, over 50 percent of the hard coral colonies
that were surveyed within 100 meters of the borrow site were killed.” Soft coral species also
exhibited death from burial by accumulated sediment. Stress responses (bleaching) were
documented in the stony coral, brain coral (Meandrina meandrites), with higher turbidity
episodes; however, no other stress responses were observed by CPE for other stony corals. In
addition, no stress responses were documented by CPE (1989) for gorgonian (soft corals) species
or other species during increased turbidity events. Goldberg (1985) found reductions in coral
species one year after borrow and fill activities, but draws no relationships between dredge and
fill activities and coral population reductions.” Dodge (1987) was also unable to make a
significant correlation between periods of lowered hard coral growth in Broward County and
periods of beach nourishment activity.”* Likewise, Dodge ez al. (1991) and Dodge er al. (1993)
were unable to document any pattern of variations in organism abundance and richness relative to

22 he borrow site for this project is located 1.6 miles offshore and is shaped in a dog-leg approximately 10,500 feet long with an
average width of approximately 1,500 feet (County of Dade, 1990). Hardbottom reef areas are located from within 165 to 330 feet away
(Ibid).

Bone possible ion of decline is ibed by Telesnicki and Goldberg (1 994 in press). ’l'hcy document that elevated tuebidity
levels create an increased respiration stress response in addition to § mucus p ing. and ciliary action in
two hard: I speaes, Dich ia sotkesii and Meandri i Ph i iration ratios less than one display consuming
behavior. That is, in mai energy exp ily lhc amount of energy that would otherwise be used for
reproduction.

uGoldberx {1985) studied past effects of the beach nourishment activity for the 8.6 mile Lauderdale-By-The-Seato Pompano Beach
segment conducted over 70 days in summer 1983. Three borrow areas located between 1.25 and 2 miles offshore in water depths between
-39 and -92 feet were excavaled by cutterhead/suction dredges for a totat of 1.91 million cubic yards of fill. Silt and clay percentages of the
fill were between 3.2 and 5.2, with several anomalously high percentage samples (16-25 percent) (Arthur Strock and Associates. Inc.. 1981
|as cited by 1985]) g (1985) that no ical damage or sediment loading damage were observed during
or 60 days after dredge i neither ing siress response nor mortality was observed in the 60 days. However. as
noted by Goldberg (1985), mornality genenlly occurs within six weeks of excessively wrbid waters. Reductions in Scleractinians and
gorgonians were obscrved in the 15-month post-dredge monitoring; however, sponge populations were not observed to have a patiern
nsoculed with dredging over lhe 15-month post-dredge monitoring period. Funhennore, other factors (an anomalous high turbidity event
not with dred ities, a winter storm, and possible cold-water upwelling) could have i or been the cause of
losses (Goldberg, 1980 Ils uled by Goldberg 1985); Goldberg, 1985).

This study investigated the effects of turbidity and sedimsntation on the growth of D. labyrinthinformis and M. annularis in
Broward County. In only one site did D. inthif is exhibit signi y lower lized growth than control sites (Dodge et al..
1987).
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dredge and fill activities one year after the John U. Li --{ Beach renourishment project.? The
potential of mechanical damage to reef zones from drec :.¢ operations would likely be greater with
hopper dredge operations than with cutterhead/suction dredge operations and has been
documented on two occasions in Dade County (County of Dade, 1990; County of Dade, 1988).
Hydrautically dredged, Bahamian sand dredging is not fikely to cause any damage to
hardbottoms. In addition, an operational buttfer zone around the defined dredge lease, as used at
the Sandy Cay, Bahamas, dredge site, should minimize impacts.”’

Therefore, there is a potential for some hard coral stress and mortality in the hardground
areas and less of a potential for soft coral impacts from turbidity and excessive sedimentation
associated with borrow and fill activities. As a group, sponges will be the least affected by these
activities. Mechanical damage to reef zones may occur from dredge operations, with hopper
dredge operations having a higher likelihood of mechanical damage impacts than with a
cutterhead/suction dredge operations. The natural exposure/burial cycles of nearshore
hardgrounds would also tend to show longer burial cycles with any of the nourishment activities
(USACE, 1994-Fish and Wildlife Coordination Act Report for Jupiter Carlin Beach Nourishment
Project). Under both the no-action and action alternatives, storm events and other factors would
cause both mechanical damage and turbidity impacts to reef zones in Region III; however, the
extent of these damages cannot be predicted. Furthermore, impacts under the no-action
alternative would not include those potential mechanical damage impacts and turbidity impacts
that may be associated with borrow and fill operations of COFS projects. Under the no-action
alternative, less sediment would be in the nearshore environment, which would likely result in
greater hardground exposure and corresponding habitat than under nourishment scenarios.

Fish and other motile vertebrates inhabiting the hardgrounds in the nourishment zones
would be displaced to other hardground areas nearby or to deeper waters as displayed during
storms (CPE, 1989). However, CPE (1991) documented virtually no correlation in motile
invertebrates and nearshore fish populations with the area of exposed rock.

Therefore, no permanent, significant adverse impacts from borrow and fill activities are
expected to occur to these populations. Likewise, the no-action alternative should not atiow
conditions to develop that would significantly atfect these populations.

4.3.1.4 Softgrounds. In a study conducted seven years after the Hallandale Beach
nourishment, Marsh ef al. (1980) and Marsh and Turberville (1981), as cited by Goldberg
(1985), documented that there were no long-term impacts to nearshore infaunal communities from
the nourishment. Likewise, Simon and Dauer (1977), as cited by Goldberg (1985), documented
infaunal diversity equilibrium one year after defaunation. Gorzelany (1983), also cited by Nelson
(1985), found no evidence of adverse eftects on nearshore infaunal communities from beach
nourishment activities. Moreover, Nelson (1985) concluded that natural seasonal variation in
infaunal communities was greater than the estimated effects from beach nourishment based on
results of Gorzelany (1983). However, Goldberg (1985) documented major changes in infaunal

26Spe(:iﬁc jons include G i which exhibited greater d on dredging reefs afier perturbation (Dodge. 1993) and
the tanaidaceans and isopods on offshore infaunal monitoring sites. which did not recover within the first year post-construction.

YepE (1994) notes investigations of Tabb ef ai. (1973). which described the ship channel area between Ocean Cay and Sandy Cay as
having H {coral, sea , 8ea star, ctc.) in "good condition” (Tabb, er al.. 1973 |as cited by CPE. 1994]).
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diversity one year after borrow and fill activities, illustrating slow recovery for intaunal
communities.”® Likewise, major benthic faunal community changes were observed by Dodge ef
al. (1991) and Dodge e al. (1993) in both the fill and borrow site monitoring stations.” Blair
and Flynn (1989) document no turbidity impacts or sand migration impacts to sea grass beds
from fill activities within the first year post-construction of the Key Biscayne Beach restoration
project of 1987; however, sea grass beds surveyed did not survive direct burial by nourishment.
Furthermore, Blair and Flynn (1989) note that algal communities have a slow rate of recovery
after perturbations.’® Based on several studies, the use of Bahamian sand should not pose any
additional difficulties for nearshore softbotiom communities from exotic introduction.®
Furthermore, turbidity and sedimentation associated with Bahamian sand dredging operations in
the Bahamas should extend for relatively short distances based on findings of Rehrer (1975) [as
cited by CPE, 1994]. Some sea grass beds are located in the vicinity of Bahamain sand
dredging sites; however, based on the homogeneous nature of the area, there are likely extensive
areas where sea grass beds can be avoided during dredging operations.®® However, dredged
sites have been noted to serve as sediment sinks in which sea grasses and algal communities
colonized in greater areas, perhaps establishing greater grass areas than existed prior to
perturbation (Rehrer, 1975 and 1977 [as cited by CPE, 1994]). Tabb er al. (1973), as cited by
CPE (1994), noted that softbottom communities adjacent to borrow areas showed no indications
of decline approximately three years after dredging operations commenced; however, core
samples were not discussed in CPE (1994).

Therefore, it is possible that major infaunal diversity changes will occur in the short-term
in some nearshore and offshore softbottom areas, with potential equilibrium recovery periods in
excess of one year. Recovery will vary in time depending on a variety of factors. Short-term
disruption with energy webs may also result; however, explicit impacts of this nature are

Gnldberg (1985) noted major impacts to infaunal diversity, showmg slow recovery 15 months after perturbation. Siow recovery
could be due to vagaries of i igration, patchy i on ization rates on life history, short-term
responses by opportunistic species, dredge perturbation, or other factors (l'horson 1966, and Levin, 1984 [both cited by Goldberg, 1985);
Goldberg, 1985). Specifically, density was reduced but taxonomic diversity was less seriously impacied (Goldberg, [985). He further adds
that the existing literature daiabase as of 1985 was insufficient to make any conclusions of rapid infaunal recovery.

Dodge o1 2l. (1991) note that changes in faunal communities around me toe-of-fili monitoring site for the John U. Lioyd Beach

renourishment project are Jikely the result of the change in the sedi E recovery of the benthic communitiet
around the borrow site for this project had not recovered fully within the ﬁlsl year post-project.

Blair and Flynn (1989) discuss recent findings showing major di between impacted areas and i areas in algal
communities two years afier perturbation. Furthermore, Hanisak ef o/, (1989 as cited by Blair and Flynn (1989) note that there are
sighificant differences in habilat value between disturbed and undisturbed sites.

Mepg £1994) cites findings on CSA {1992} of the Fisher Island Study. As found by other studies, infaunal diversity suffered up 1o
two years post-nourishment of the Fisher Island Beach nourishment project {CSA. 1992 {as cited by CPE, 1994]). Furthermore, CPE
(1994) notes that the introduction of exotic Bahamian species should not be a problem because: the Gulf Stream reaches both coastal
Florida and the Bahamas: oolitic Aragonite already exists on Region [11 beaches to some extent (USACE, 1987 [as cited by CPE, 1994}):
and both Florida and the Bahamas are located in the same biogeographic providence, resulting in similar floca and fauna (Miller-Way et al..
1987; USACE. 1987 [both cited by CPE. 1994]).

“2Rehrer (1975) finds that elevaied turbidity levels ded no more than approxi y 0.5 miles west of the Sandy Cay dredging
site (as cited by CPE, 1994).

** Thatassia d Syringodium filiforma and Halodule wrightii, and Hi tl i as observed by Rehrer (1977).
where manatee grass (Syringodium filiforma) p i (Rehrer, 1975 |as cited by CPE. 1994]).
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impossible to predict at this time. Effects of Bahamian sand dredging in the Bahamas on the
softground infaunal communities of the area is inconclusive from existing literature; however,
based on studies at Sandy Cay, Bahamas, no significant adverse impacts from sedimentation can
be expected to epibenthic communities adjacent to borrow areas. The no-action alternative would
allow erosion to continue in Region 1II’s nearshore zone, but should not allow any conditions to
develop that would significantly adversely affect softground communities in the proposed borrow
and fill sites; however, under the no-action alternative Bahamian sand dredging would still be
conducted in the Bahamas for other pursuits (cement, glass production, and others).

4.3.1.5 Inlet Communities. Inlet communities should not generally be adversely affected
from any of COFS project actions. However, as discussed above, increased work-crew boat
traftic does increase the probability of manatee encounters. Dredge operations may actually
provide temporary increases in hardground habitat in inlets. Secondary impacts of turbidity
should not be a major concern due to tidal flushing; however, temporary, insignificant impacts
are likely during construction. Permanent perturbations (sand transfer plants) will likely have
greater impacts; however, tidal flushed shoal source-material should minimize turbidity. The
no-action alternative should not allow conditions to develop that would significantly adversely
affect inlet communities; however, under the no-action alternative periodic dredging of proposed
project inlets would still be necessary tor navigational concerns.

4.3.1.6 Dune Communities. Approximately 100, 91, and 24 acres of new beach would
be created under the proposed combination of alternatives in Palm Beach, Broward, and Dade
counties, respectively. Temporary impacts to dune community vegetation may occur to vegetation
located at the seaward toe of the existing dune during beach fill operations. Temporary impacts
on existing vegetation from the placement of saltwater-laden sand in the formation of new dunes
may also occur; however, regular inundation with saltwater in these areas from storm events has
selectively bred species in this community to be resilient to temporary saltwater inundations. The
proposed beach nourishments would help stabilize the existing dune and protect them from
erosion. The no-action alternative would continue to allow beach and dune erosion to continue,
decreasing available habitat for dune communities species.

4.3.1.7 Migratory Birds. Because of the scarcity of migratory bird sightings and the fact
that birds would only be temporarily displaced by anthropogenic activity, no signiticant adverse
impacts are anticipated to migratory bird populations from any COFS project activities. The
no-action alternative would continue to allow beach erosion to continue, further decreasing the
habitat utilized by the few migratory birds species typically found along Region III’s coastline.
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4.3.2. Mitigation

4.3.2.1 Endangered Species. Project-specific mitigation plans will be developed as
project details become available and will be included in tiered documentation at a fater date.
However, general mitigative actions are discussed below.

Sea Turtles: Section 7 consultation for the Region III study has been completed with the
USFWS. A Biological Opinion (BO) dated October 24, 1996 is included in Appendix D
of the EIS. Section 7 coordination with the USFWS will also be conducted, as needed,
prior to ail actions and future nourishments in order to ensure minimal impact.
Furthermore, although Bahamian sand is being considered as a potential source for the
Coast of Florida Study, this material will not be used until the appropriate studies have
been completed and its use approved by the state and the USFWS. The BO and
information received from the Florida DEP, suggest that significant adverse impacts can
be largely avoided with the implementation of proper action timing and monitoring of
post-nourished beach compaction levels prior to the nesting season (DEP letter dated 14
November 1994a). Prior to any nourishment or borrow activities, personnel will be
instructed on the possibility of endangered species encounters and the penalties associated
with harming, harassing or killing them. Nourishment and dune activities should be
conducted outside of the highest activity of the nesting season in Region III. In some
areas of high density nesting, where nesting relocation would be inappropriate, the Corps
would not perform nourishment during the main part of the sea turtie nesting season.
Furthermore, consideration will be given to areas of excessive erosion (where nesting
does not occur or where nesting failure is inevitable) when timing of nourishment
activities is considered. If nest relocation is warranted, nests would be relocated by
properly trained and permitted personnel between sunrise and 9:00 A.M. each day to a
nearby hatchery or safer beach site located away from artificial lights. Furthermore,
nourished beaches should be monitored for the 500 cone penetometer index units (CPU)
sand compaction standard immediately following completion of the nourishment activity,
and before the nesting season, for two years post-nourishment. Beaches exceeding the
500 CPU limit should be tilled to a depth of 36 inches (90 centimeters). Likewise,
escarpments exceeding 500 CPU that are greater than 18 inches (45 centimeters) high,
and extend more than 100 feet (30 meters), should be mechanically leveled prior to the
beginning of the nesting season in Region III. Lighting on sea-moored equipment should
meet Coast Guard and OSHA requirements but be kept at a minimum by
screening/shielding lights, eliminating lights, and using shielded low pressure sodium
lights. Should hopper dredging methods be utilized, conditions established by the NMFS
in their 25 August 1995 Biological Opinion on hopper dredging in the southeastern United
States would be observed.* With the implementation of mitigating measures noted
above, no significant adverse impacts are anticipated. Logs of any sea turtle injuries or
deaths, that may occur, will be maintained, with immediate notification of any incident to
the Jacksonville District, USACE and the USFWS or NMFS as appropriate.

34Spex:ifu:ally, the relevant conditions described in the 25 August 1995 NMFS Biological Opinion on hopper dredging in the
southeastern United States include: 1) mandated 100 percent inflow screening and suggested 100 percent outflow screening; 2) use of a rigid
deflector on the draghead; 3) use of shipboard observers only or special approval by NMFS for use of beach observers; 4) keep dredge
pumps disengaged when dragheads are not firmly on bottom; 5) preliminary “!akc report within 30 days of completion and a cumulative
annual report on impacts to all NMFS species; 6) ship ing with experi d at-sca large whate observers during
intervals between dredge spoil monitoring.
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Manatees: According to the Florida DEP, standard manatee protection conditions should
minimize potential adverse impacts to manatee populations along coastal Region IIf (DEP
letter dated 14 November 1994a). Signs should be posted on all crew boats and floating
work stations informing the crew of the possibility of manatee encounters and of the
proper responses should any manatees be in the area. Furthermore, all vessels should
operate at "no-wake" speeds at all times in shallow waters, channels, or where the draft
of the vessel allows fewer than three feet of clearance to bottom. Vessels should be of
light displacement and should follow deep water routes where feasible. Also, upland
routes should be used (where available and where less shallow water boat operation would
result) for the transport of personnel to fill zones. Finally, logs of manatee encounters
(sightings, damage, collisions, or accidental killings) should be kept for the entire contract
period and submitted to USFWS and Florida DEP staff after contracts are complete. Any
incident involving any listed threatened or endangered species would be immediately
reported to both the Jacksonville District, USACE and the USFWS. No significant
adverse impacts (takings) are expected to occur with the implementation of these best
management practices.

Other Endangered Species: The 25 August 1995 NMFS Biological Opinion on hopper
dredging in the southeastern United States noted that the NMFS is unable to make a
determination on the collective impacts to Johnson’s seagrass, Halophila johnsonii, from
hopper dredge operations. Annual take estimates should be developed by project and
cumulated. These estimates should be reviewed upon completion by the NMFS to
develop appropriate ameliorative and mitigative actions.

Standard whale protection measures should minimize potential adverse impacts to right
whales venturing into Region III waters. However, should hopper dredging methods be
utilized, conditions established by the NMFS in their 25 August 1995 Biological Opinion
on hopper dredging in the southeastern United States would be observed.* Namely,
under the hopper dredge scenario, shipboard observers would be used to look for whales
during dredging operations and transportation of material to the fill site. Crews should be
informed of the possibility of encounter and of the proper responses should any whales be
in the area, namely the avoidance of individuals and the maintenance of at least a 500 foot
buffer zone. Also, upland routes should be used (where available and where less boat
operation would result) for the transport of personnel to fill zones. As with all listed
threatened or endangered species, any incident involving any whales would be :
immediately reported to both the Jacksonville District, USACE and the NMFS. Finally,
as with manatee encounters, logs of whale encounters (sightings, collisions, or other)
should be kept for the entire contract period. These would be submitted to NMFS and
Florida DEP staff after contracts are complete. No significant adverse impacts (takings)
are expected to occur, given the implementation of these best management practices.

4.3.2.2 Sea Grass Beds. Based on available information, preliminary estimates indicate
that as little as 6 acres to a maximum of 70 acres of seagrasses could be impacted by beach
nourishment at Key Biscayne. Additional field investigations will be required for a more
accurate estimate. Project-specific mitigation plans will be developed as project details become

S1bid.
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available and will be included in tiered documentation at a later date. Every attempt would be
made to avoid and/or minimize impacts to sea grass beds with berm width/slope design
modifications where they are encountered. In the event that sea grass beds are unavoidable,
mitigation with transplantation to sites outside of the impact zone would be pursued as described
by Fonsca (1993).% Because this mitigation alternative was documented to be ineffective in the
Key Biscayne Beach restoration project, site specific mitigation plans should be developed with
the aid of USFWS, Florida DEP, and County of Dade Department of Environmental Resources
Management (DERM) staff as needed.””  Ameliorative and mitigative actions associated with
the proposed threatened Johnson’s seagrass should be developed in consultation with the NMFS.

4.3.2.3 Hardgrounds. Mitigation for hardground impact due to beach nourishment
projects as discussed below is appropriate. However, mitigation may not be appropriate in
situations where sand is being placed on the heach downdrift of a navigation inlet to restore a
normal flow of sand that has been interrupted by inlet construction and/or maintenance dredging.
Project-specific mitigation plans will be developed as project details become available and will be
included in tiered documentation at a later date. However, general mitigative actions are
discussed herein. The design template for each recommended nourishment project has been
designed to avoid and/or minimize impacts to nearshore hardground to the greatest extent
practicable. However, some unavoidable impacts to these resources would occur by burial.
Preliminary estimates suggest that approximately 31, 25, and S acres of nearshore hardgrounds
would be impacted from the recommended plan (USACE, 1996). Borrow area design will ensure
sufficient buffer areas (presently planned at 400 feet) to minimize impacts of trbidity and
mechanical damage on offshore hardgrounds. Precision positioning of equipment, with a
Geographic Positioning Systems, will aid in avoidance of sensitive areas. Unavoidable impacts to
hardgrounds would likely be post-project mitigated. Post-project mitigation accomplished no
sooner than one year after project completion, and no later than two years after project
completion, is necessary in order to allow the beach to come to equilibrium and 10 enable
accurate estimates of the time-weighted average area of permanently impacted hardgrounds. In-
kind mitigation through habitat replacement with limestone boulders, artificial reef modules of
limestone and concrete, or concrete riprap should be incorporated into the project mitigation
plans after the time-weighted area of impacted hardgrounds are calculated. A mitigation loss to
replacement ratio of 0.5 to 1 was used by the USFWS of the U.S. Department of the Interior for
nearshore hardground impacts mitigation for the Jupiter/Carlin Segment shore protection project;
however, depending on the habitat value and the physical characteristics of the impacted
hardgrounds, higher replacement ratios may be enforced and discussed in the project-specific
mitigation plans (USACE, 1994). According to the working plan published by NMFS in 1985,
artificial reefs should be designed primarily for impacted species and secondarily for users,
utilizing the best available scientific information on species habitat (USACE, 1994 - Fish and
Wildlife Coordination Act Report for the Jupiter Carlin, Palm Beach County Beach Nourishment
Project). Accordingly, siting of project mitigation would ideally be on-site, targeting the locally
impacted species for habitat construction. However, in cases where mitigation cannot be
performed on-site, nearby locations will be identified and chosen based on the following ranking

MEonsca, M. 1993, Guide 1o Planting Sea Grasses in the Gulf of Mexico, "TAMU-SG-94-601.

WSevemy acres of sea grass beds were P d from the i zone w barren arcas several miies from the dredge arca.
Three-foot by three-font "turfs™ were ically removed and planted in four-fool intervals (Flynn ez al.. 1991). Only 10.4 percent of
the 70 acres survived one year afier transplamt (Dade County DERM, unpublished memorandum [as cited by Flynn er al.. 1991]).
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criteria: (1) existing platform; (2) similar depth regime, wave action, currents, light availability,
and other physical characteristics; (3) location with respect to impact areas of other projects; (4)
location with respect to areas claimed for salvage or other private or public concerns; and (5)
location with respect to public access. This last criteria (5) is concerned with public access to
facilitate public SCUBA diving and snorkeling recreation, but it should be noted that this is only
a secondary concern, less important to the decision-making than are the criteria associated with
enduring habitat value. Therefore, although of secondary concern, artificial reefs should be both
aesthetically pleasing and safe for divers, as well as primarily a functional and enduring
replacement habitat.*® No significant adverse impacts to hardgrounds are anticipated with the
implementation of mitigation plans as noted above.

4.3.2.4 Softgrounds. Although major loss of softground fauna and infauna may occur in
some borrow and fill areas in the short-term from COFS projects, no long-term (longer than
several years) and, therefore, no significant adverse impacts are anticipated from COFS actions.
Accordingly, no mitigation would be necessary for impacts to softbottom communities.

4.3.2.5 Inlet Communities. Because no significant adverse impacts to inlet communities
are anticipated from COFS projects, no mitigation would be necessary.

4.3.2.6 Dune Communities. Because no significant adverse impacts to dune communities
are anticipated from COFS projects, no mitigation would be necessary.

4.3.2.7 Migratory Birds. Because no significant adverse impacts to migratory bird
species are anticipated from COFS projects, no mitigation would be necessary.

4.4  Sociceconomic Resources

4.4.1 Impacts

Projects proposed in COFS would span over several years, and geographically, over three
counties in southeast Florida. Although some of the labor would be hired locally, many of the
dredge companies are based outside of Region IlI; therefore, benefits from the spending of
earned wages from project labor would be only partly felt by Region III economies. Slight
increases in population may occur with the migration of transient labor and their families;
however, impacts to social services should be insignificant. Many of the temporary construction
workers would move to other areas for employment after contracts are complete, leaving only
insignificant numbers of workers and families in Region III.

Based on existing low unemployment of Region III, employment should not be
significantly adversely affected during this transition. Furthermore, employment rates would

”Funclionalily of antificial reefs is further defined in the Fish and Wildlife Coordination Act Report for the Jupiter Carlin, Palm
Beach County Beach Nourishment Project (USACE. 1994). Specifically. artificial reefs should have. * . . .1) extensive unshaded horizontat
surface area for the attachment and growth of ians and igae: 2) openi near the bottom. for Spiny lobster. depth of at least
2 fool. and height of no more than 1 foot.: 3) i itial spaces of approxil y 10 cubic foot.: 4) large overhanging ledges to provide
shaded resting space for large fish, particularly common snook: 5) numerous projections. crevices, and holes ranging in size from one to
three inches in width and up 10 1 foot in length (projections) and up to one foot in depth (holes and crevices). These smaller teatures are
intended to provide refuge for small fish and for juvenile fishes. as well as provide additional surface area for epibiatic growth” (USACE.
1994 - Fish and Wildlife Coordination Act Report for the Jupiter Carlin. Palm Beach County Beach Nourishment Project).
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likely benefit during the construction of COFS projects, with direct jobs (construction and supply
employment) and indirect jobs (employment associated with the spending of workers’ wages)
increasing. The major benefit of the projects within COFS to local communities would be the
avoidance of storm damages. Commerce from increased Region III beach recreation associated
with COFS projects would be an incidental benefit. Estimates suggest that an average annual
equivalent recreational benefit as great as $8.7 million could be realized in Region Il with the
implementation of the recommended plan (USACE, 1996).

Based on model runs displayed in the Economics Appendix of the Feasibility Report,
Coast of Florida Erosion and Storm Effects Study, Region III, October 1996, USACE,
Jacksonville District, approximately $33 million in damages would be prevented for the 10 to 20
year return interval storm under the preferred alternatives. No significant adverse impacts to
commercial and recreational fisheries industries of Region III are anticipated because motile
species would be able to relocate during perturbations. Although temporary turbidity and
sedimentation impacts to the diving industry may occur, peak diving periods during the summer
months would also be peak turtle nesting months during which beach nourishment and dredging
activities would be suspended. The no-action alternative would allow erosion to continue and
conditions develop that would resuit in potential damages for the 10 and 20 year storms in the
year 2000 of $8.6 and $12.0 million. Furthermore, aithough the extent of the effects on the
Region III economy cannot be predicted accurately, the no-action alternative would continue to
allow beaches to erode, decreasing valuable beach recreation commerce.

4.4.2 Mitigation

Because significant adverse impacts are not anticipated to the socioeconomic environment
of Region III from the implementation of COFS projects, no mitigation would be necessary.

4.5 Cultural Resources
4.5.1 Impacts

Cultural resource compliance for Region III of COFS includes coordination with the
Florida State Historic Preservation Ofticer (SHPO), an analysis of the proposed alternatives, and
determination of which resources may be present and the possible effects on those resources.
Coordination with the SHPO for the Draft Environmental Impact Statement was initiated in a
letter dated 9 November 1994, with response dated 8 December 1994.  According to the Florida
SHPO, activities that would likely affect historic shipwrecks include sand bypassing at inlets
using conventional dredging, construction of groins and/or offshore breakwaters, construction of
sand traps, and offshore borrowing.

The scope of work for any required fieldwork will be based on in-house analysis of the
project alternatives for possible effects on significant cultural resources and consultation with the
SHPO. It is not likely that significant cultural resources are located in areas that have been
previously dredged. Generally, these will not be subjected to a cultural resource magnetometer
survey.

The Corps disposes of sand on beach segments that have been affected by erosion.
Placement of sand on the beach would protect historic and archeological sites from the effects of
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erosion. Similarly, it is the District’s determination that placement of dredged material in
nearshore disposal areas will not adversely affect significant underwater archeological resources.

4.5.2 Mitigation

Project-specific mitigation plans will be developed as project details become available and
will be included in tiered documentation at a later date. During the planning phase for each
project, an archival and literature search will be conducted, in addition to consultation with the
SHPO. Any required field investigations will be based on consultation with SHPO and will be
conducted in compliance with the National Historic Preservation Act as amended (PL 89-665),
the Archeological and Historic Preservation Act, and 36 CFR Part 800.

During the planning phase for each project located within Region I1I, SHPO coordination
will be conducted in addition to an archival and literature review to determine if significant
culturai resources may be located in the area of impact. Magnetometer surveys will be conducted
for offshore borrow areas and sand bypass systems at inlets. The results of these surveys will be
coordinated with the SHPO, in compliance with the National Historic Preservation Act, as
amended, and 36 CFR Part 800. In consultation with the SHPO, buffer zones will be established
to protect potentially significant magnetic anomalies identified in the area of impact. If these
potentially significant anomalies cannot be avoided, then the anomalies will be investigated by
archeological divers under the direction of the Corps.

4.6 Recreational Resources

4.6.1 Impacts

With the implementation of COFS projects, beach widths and the corresponding
recreational value of beaches would increase in the long run. It is estimated that an additional
100, 91, and 24 acres of new beach would be created under the proposed combination of
alternatives in Palm Beach, Broward, and Dade counties, respectively. Recreational analysis
suggests that an average annual equivalent benefit of $8.7 million would be realized in Region I1I
with the implementation of the recommended plan (USACE, 1996). However, short-term
adverse aesthetic impacts associated with water turbidity and viewscape of construction equipment
and personnel would likely occur in many areas. Sand transter plants would not likely detract
significantly from the aesthetic value of proposed sites, since these proposed sites’ aesthetic value
as these areas (Lake Worth, and South Lake Worth inlets) are areas of significant existing
disturbance and anthropogenic activity. Nearshore snorkeling, SCUBA diving, and fishing
activities may also be impacted by increased turbidity during nourishment and shortly thereafter.
Specifically, natural nearshore reef areas currently utilized by snorkelers and SCUBA divers will
diminish and be replaced by mitigating artificial reefs, which are less aesthetically pleasing.
Long-term adverse impacts to these water activities from nourishment are not anticipated. Boat
operations may be detoured during construction activities; however, the extent of these detours
and time frame of operations render these impacts insignificant.
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4.6.2 Mitigation

Because no significant adverse impacts are anticipated to beach or water related recreation
in Region III from COFS projects, no mitigation would be necessary.

4.7  Other Consideratious
4.7.1 Cumulative Impacts

Discussion of cumulative impacts must be referenced to a historical point from which
incremental project impacts are added and compared to assess the cumulative effects of all
projects considered. An example of a historic reference point could be the Florida Atlantic
coastline prior to inlets and other anthropogenic activity. This coastline was wider, reflecting a
beach in equilibrium. With regard to this reference point, cumulative benefits towards the natural
coastline would be realized by all projects under COFS. Furthermore, hardgrounds exposed
from erosion of the natural shoreline since perturbation would simply be reburied, more closely
reflecting the natural nearshore coastline. Another reference point from which cumulative
impacts could be gauged is the pre-project conditions. Under this reference point, cumulative
impacts or losses of nearshore hardgrounds, and impacts of coastal rbidity would occur.
Secondary socioeconomic benefits of development and increased tourism may also occur
cumulatively from COFS actions. This may further endanger existing upland habitat, increase
the probability of sea turtle and manatee encounters, and further deter migratory species from
Region I's coastline. However, continued development in the area, with similar effects, would
also occur under the no-action scenario.

4.7.2 Coastal Barrier Resources Act

The purpose of the Coastal Barrier Resources Act is to minimize the loss of human life,
wasteful expenditure of Federal monies; and the damage to fish, wildlife, and other resources
associated with the coastal barriers along the Atlantic coast by restricting future Federal
expenditures and financial assistance, which have the effect of encouraging development of these
coastal barriers. Except for two parcels near Dania Beach in Broward County (P14A), no project
locations in Region III are "undeveloped coastal barriers” as defined in the Coastal Barrier
Resources Act; therefore, most project sites are not included in the Coastal Barrier Resources
System and are not within the jurisdiction of the Coastal Barrier Resources Act. Beach fill
activities around the two Coastal Barrier Resource units must be coordinated with representatives
of USFWS.

4.7.3 Florida Coastal Zone Management Program

The effect of the COFS projects would be enhancement of the coastal zone's appearance
and suitability for beach recreation and restoration of some of the coastal zone’s ability to provide
protection against storms. Review of this Environmental Impact Statement by the State of
Florida will comprise the consistency review under the Florida Coastal Zone Management
Program (CZMP). The Corps has determined that the Coast of Florida Erosion and Storm
Effects Study, Region I is consistent with the Florida CZMP at this stage. A Federal
Consistency Evaluation is included as Appendix B.
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4.7.4 Irretrievable and Irreversible Commitments of Resources

The environment of the COFS activities is dynamic and generally resilient with respect to
perturbation. Cyclical coverage and exposure of hardbottoms and seasonal beach profile cycles
both illustrate that the effects from COFS action alternatives are reversible. Sand transfer plants
will incur greater irretrievable economic and labor resources in reversing project effects.
Accordingly, no significant irretrievable or irreversible commitments of resources would be made
with any of COFS’s action alternatives, but small irretrievable energy, labor, and hard structure
materials commitments would be made during the construction efforts and operation of all
alternatives (discussed below). Under the no-action alternative, erosive conditions would
develop that would threaten turtle nests and resulting sea turtle populations. These erosive
conditions would also threaten life and coastal property, both of which are irreversible and
irretrievable in nature.

4.7.5 Energy Requirements

Energy requirements of COFS action alternatives would be minimal, confined to fuel for
labor transportation and construction/dredge equipment. Sand transfer plants would require
energy while in operation and, therefore, will create a net increase in area energy consumption
during the entire project lives; however, impacts to area and national energy reserves would be
insignificant. The no-action alternative would allow conditions to develop that may endanger
coastal property from storm surges and wave erosion during significant storm events in the
future. On-site preventive actions and post clean-up under the no-action alternative would likely
demand greater energy than that which would be required in the implementation of any COFS
action alternatives. :

4.7.6 Future Renourishment Impacts

Future renourishment projects would have similar impacts as described in the sections
above; however, available nourishment material will become more scarce, particularly in
Broward and Dade counties. Each future renourishment project will be evaluated separately as a
tiered environmental document, augmenting general impact analyses found herein, and monitoring
results of initial nourishment effects.

4.7.7 Compliance with Federal Statutes, Executive Orders, and Policies

Coordination with Federal, State, and local agencies is incomplete as of the production of
the Draft Report on 17 January 1995. However, coordination efforts to date have not revealed
inconsistencies or potential problems associated with final full compliance with all relevant
statues, Executive Orders, and policies listed in Table 4.1.
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Table 4.1. Compliance with Federal Statutes, Executive Orders, and Policies

Statutes, Executive Orders, and Policies Project Compliamce
Federul Acts
Archeological and Historic Preservation Act. as amended. 16 U.S.C. 469, ef seq. P.L. 93-291 Partial compliance: initial
coordination complete
Clean Air Act, as amended, 42 U.S.C. 1857h-7. e1 seq. P.L. 91-604 Full compliance

Clean Water Act, as amended, (Federal Water Pollution Control Act) 33 U.S.C. 1251, ef seq.
P.L. 92-500

Partial compliance

Coastal Barrier Resources Act, 16 U.S.C. 3501, e seq. P.L. 97-348

Partial compliance:
coordination associated with
two coastal barrier resource
parcels in Broward County
still necessary

Coastal Zone Management Act, as amended. 16 U.$.C. 1451, et seq. P.L. 92-583

Full compliance

Endangered Specics Act, as amended, 16 U.S.C. 1531 ef seq. P.L. 93-205

Full compliance

Estuary Protection Act, 16 U.S.C. 1221, e1 seq. P.L. 90454

Full compliance

Federal Water Project Recreation Act, as amended. 16 U.S.C. 460-1(12), ef seq. P.L. 85-72

Full compliance

Fish and Wildlife Coordination Act, 48 Stat. 401. as amended. 16 U.S.C. 661, er seq. P.L. 86-624

Partial compliance

Land and Water Conservation Fund Act, as amended. 16 U.S.C. 4601-4601-11, ef seq. P.L. 88-578

Not applicable

Marinc Mammal Protection Act 16 U.S.C. 1361. e1 seq. P.1.. 92-522

Full compliance

Marine P i and Adl. 33 1.5.C. 1401, ef seq. P.L. 92-532

Full compliance

National Historic Preservation Act, as amended. 16 U.5.C. 470a, ef seq. P.L. 89-655

Full compliance

National Environmental Policy Act, as amended. 42 U.S.C. 4321. et seq. P.L. 91-190

Partial compliance

River and Harbor Act, 33 U.S.C. 401, et seq

Not applicable

P ion and Flood P Act, 16 11.S.C. 1001, ef seq. P.L. 83-566

Not applicabie

Wild and Scenic Rivers Act, as amended, 16 U.S.C. 1271, et seq. P.L. 90-542

Not applicable

Executive Orders

Floodplain Management (E.O. 11988)

Full compliance

Protection of Wetlands (E.O. 11990)

Full compliance

F ion and El of Quality (E.Q). 11514, amended E.O. 11991)

Full compliance

Protection and Enhancement of the Cultural Environment (E.C. 11593)

Full compliance

Federal Compliance with Pollution Control $tandards

Full compliance

Other Federal Policies

CEQ Mcmorandum of August k1, 1980: Analysis of Impacis on Prime and Unique Agricultural Not applicable
Lands in Implementing NEPA
CEQ Memorandum of August 10, 1980: Interagency Consuliation to Avoid or Mitigate Adverse Not applicable

Effects on Rivers in the Nationwide Inventory

Migratory Bird Treaties and Other International Agreements listed in the Endangered Species Act of
1973 as amended. Section 2(a) (4)

Full compliance
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Name Discipline/Expertise Role in EIS Preparation Experience
Mr. Leonard Guilbeau Geologist Geology: Sand Source 5-years, Gulf Engineers & Consultants
Gulf Engincers & Consuitants Quantity and Quality 28-years, Louisiana Department of
Analysis Transportation and D
Mr. Scott L. Hoffeld Natura] Resources Project Manager, 3-years, Gulf Engineers & Consultants
Gulf i & C Planner i H Principal Author

Dr. Michael Loden
Gulf Engineers & Consultanis

Senior Environmental
Scientist

1st Tier Supervision,
Gulf Engineers &
Consuliants

5-years, Guif Engineers & Consultants
10-years, Jefferson Parish, Louisiana
Department of Environmental Quality

Mr. John Thompson
Continental Self Associates

Marine Biclogist

Hardground and Softground
Affected Environment and
Impact Review

6-years, Harbor Branch Oceanographic
Institute
14-years Continental Self Associates

Mr. Michael Dupes Biologist Document Review 20 years, USACE Jacksonville District
USACE Jacksonville District

Nancy C. Shaw Editor/Typist Bditing and typing report. 7-years, Gulf Engineers & Consuliants
Gulf Engineers & Consultants

Peggy G. Strother Typist Typing report. 4-years, Gulf Engineers & Consultants

Gulf Engineers & Consultants
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6.0 PUBLIC INVOLVEMENT, REVIEW AND COORDINATION
6.1  Public Involvement Program

Scoping letters were sent on 8 November 1994 to local sponsors; Federal, State, county,
other local authorities; and other interested parties and organizations. A copy of this letter
appears in Appendix C. This letter requested input on significant ecological, cultural, aesthetic,
and socioeconomic issues that should be considered in evaluating impacts of the COFS projects.
The Notice of Intent to prepare the Draft Environmental Impact Statement was published in the
Federal Register on 28 November 1994. Several responses were received as of the production of
the draft document on 17 January 1994. Copies of responses also appear in Appendix C. Issues
of concern raised by respondents and county officials interviewed include: (1) the accuracy of
hardground locations on GIS maps; (2) symbol consistency on nearshore hardground GIS maps;
(3) the paucity of data on the impacts of Bahamian sand on gender development in twrtle nests;
(4) sedimentation impacts associated with borrow and fill activities; (5) the potential destruction
of nearshore hardground habitat from nourishment burial; and (6) the design and/or need of
particular projects located in Region III.

6.2  Required Coordination

Coordination with relevant Federal, State and local agencies was performed by the
Jacksonville District. Copies of relevant correspondence from this coordination appear in
Appendices C and D. The Draft Environmental Impact Statement (DEIS) and/or a Notice of
Availability will be circulated to Federal, State and local governmental agencies including the
public and special interest groups. Recipients are listed in section 6.3 below.

6.3  Statement Recipients
Federal Agencies

Advisory Council on Historic Preservation, Washington, D.C.

Environmental Protection Agency, Washington, D.C.

Environmental Protection Agency, Atlanta, Georgia

Department of the Interior, Office of the Secretary, Washington, D.C.

Department of the Interior, U.S. Fish and Wildlife Service, Atlanta, Georgia

Department of the Interior, U.S. Fish and Wildlife Service, Vero Beach, Florida

National Marine Fisheries Service, Panama City, Florida

National Marine Fisheries Service, St. Petersburg, Florida

National Marine Fisheries Service, Miami, Florida

Federal Emergency Management Administration, Washington, D.C.

Federal Emergency Management Administration, Atlanta, Georgia

Federal Maritime Commission, Washington, D.C.

U.S. Department of Commerce, Director, Ecology and Conservation Office,
Washington, D.C.

Housing and Urban Development, Atlanta, Georgia

U.S. Coast Guard, Seventh District, Miami, Florida

U.S. Forest Service, Department of Agriculture, Atlanta, Georgia

Center for Disease Control, Atlanta Georgia
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Soil Conservation Service, Gainesville, Florida
Department of Energy, Washington, D.C.

State Agencies

Florida State Clearinghouse, Department of Community Affairs, Tallahassee,
Florida

Florida Department of Environmental Protection, Florida Marine Institute,
Tequesta, Florida

Florida Department of Environmental Protection, Office of Aquatic Preserves, Ft.
Pierce, Florida

Florida Department of Environmental Protection, Bureau of State Lands, West
Palm Beach, Florida

Florida Department of Environmental Protection, Division of Beaches and Coastal
Systems, Tallahassee, Florida

Division of Historical Resources, State Historic Preservation Ofticer, Tallahassee,
Florida

South Florida Water Management District, West Palm Beach, Florida

Florida Game and Fresh Water Fish Commission, Tallahassee, Florida

Local Agencies

Palm Beach County Board of County Commissioners, West Palm Beach, Florida

Palm Beach County Environmental Resources Management, West Palm Beach,
Florida

Palm Beach County Parks and Recreation, Lake Worth, Florida

Palm Beach County Heath Unit, Environmental Science and Engineering, West
Palm Beach, Florida

Palm Beach County Planning, Zoning, and Building, West Palm Beach, Florida

Palm Beach County Soil and Water Conservation, West Palm Beach, Florida

Palm Beach County Tourist Development Council, West Palm Beach, Florida

Broward County Department of Natural Resources Protection, Ft. Lauderdale,
Florida

Broward County Administrator, Ft. Lauderdale, Florida

Broward County Planning Council, Ft. Lauderdale, Florida

Broward County Board of County Commissioners, Ft. Lauderdale Florida

Dade County Department of Environmental Resource Management, Miami,
Florida

Dade County Board of County Commissioners, Miami, Florida

Metro Dade Planning Department, Miami, Florida

Metro Dade Park and Recreation Department, Miami, Florida

Director, Public Works Department, Miami, Florida

Jupiter Inlet District, Jupiter, Florida

Port of Palm Beach District, Rivera Beach, Florida

South Lake Worth Inlet District, Lantana, Florida

Florida Inland Navigation District, Jupiter, Florida
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Hillsboro Inlet Improvement and Maintenance District, Ft. Lauderdale, Florida
Director, Port Everglades Authority, Ft. Lauderdale, Florida

Treasure Coast Regional Planning Council, Palm City, Florida

South Florida Regional Planning Council, Hollywood, Florida

Individuals and Interest Groups

Florida Audubon Society, Casselberry, Florida

Isaak Walton League, Palm Beach, Florida

Florida Wildlife Federation, Tallahassee, Florida

Professor John Gifford, Rosenstiel School of Marine and Atmospheric Science,
Miami, Florida

Environmental Services, Inc., Jacksonville, Florida

Caribbean Conservation Corporation, Gainesville, Florida

TAMS Consultants, New York, New York

Biodiversity Associates, Laramie, Wyoming

American Littoral Society, Miami Florida

American Littoral Society, Key Biscayne, Florida

Sierra Club - Loxahatchee Group, Lake Worth, Florida

Sierra Club, Miami Florida

Audubon Society of the Everglades, West Palm Beach, Florida

Royal Palm Audubon Society, Boca Raton, Florida

Tropical Audubon Society, Miami, Florida

Florida Oceanographic Society, Stuart, Florida

Florida Marine Conservation Corporation, West Palm Beach, Florida

Florida Shore and Beach Preservation Association, Tallahassee, Florida

Florida Shore and Beach Preservation Association, Singer Island Chapter
Riviera Beach, Florida

Regional Director, The Wilderness Society, Coral Gables, Florida

6.4  Results of Coordination

Written comments on the DEIS were received from the following Federal agencies: U.S.
Departmentof Housing and Urban Development, U.S. Department of Commerce (National
Marine Fisheries Service), U.S. Department of the Interior, U.S. Environmental Protection
Agency (Region 4). State and local agencies responding to the DEIS include: Florida
Department of Community Affairs (Statc Clearinghouse), Department of Environmental
Protection, Florida Department of State - Division of Historical Resources (SHPO), Florida
Game and Fresh Water Fish Commission, Department of Health and Rehabilitative Services,
Florida Department of Transportation, South Florida Water Management District, Treasure Coast
Regional Planning Council, South Florida Regional Planning Council, City of Boca Raton, City
of Delray Beach, Town of Palm Beach, Hillsboro Inlet District and Port Everglades. Individuals
and interest groups responding include: Mr. Jim Koontz, Dr. Sanford F. Kurvin and the Beaches
and Nearshore Habitats Initiative. Comment letters are shown in Appendix D or the FEIS.
Responses to significant comments immediately follow the letter in which the comment was
made.
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Hugh Taylor Birch State Recreation Area EIS-39
Hurricane EIS-18, EIS-19, EIS-20, EIS-38
Andrew EIS-18, EIS-20, EIS-21, EIS-38, EIS-39
Betsy EIS-38
Cleo EIS-38
David EIS-39
King EIS-38
September 1928 EIS-20
Income EIS-37
Industries EIS-37, EIS-56
Inlet EIS-2, EIS-19, EIS-20, EIS-22, EIS-23, EIS-27, EIS-31, EIS-34, EIS-35, EIS-40,
EIS-42, EIS-46, EIS-47, EIS-51, EIS-55, EIS-56, EIS-58, EIS-64
Bakers Haulover EIS-i, EIS-42, EIS-57
Boca Raton EIS-23, EIS-25, EIS-40
Boyton EIS-40
Government Cut EIS-20, EIS-40
Hillsboro EIS-i, EIS-23
Jupiter EIS-23, EIS-25
Lake Worth EIS-i, EIS-6, EIS-23, EIS-40, EIS-57, EIS-75
Palm Beach EIS-34
Port Everglades EIS-i, EIS-40, EIS-57, EIS-65
Sebastian EIS-47
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South Lake Worth EIS-i, EIS-20, EIS-23, EIS-57, EIS-75

Tidal EIS-1, EIS-2

Updrift EIS-4, EIS-6, EIS-7, EIS-8
Irretrievable EIS-i, EIS-58, EIS-59
Irreversible EIS-i, EIS-58, EIS-59
John D. MacArthur Beach State Park EIS-39
John U. Lloyd Beach State Recreation Area EIS-39
John U. Lloyd State Recreation Area EIS-40, EIS-49, EIS-67, EIS-72
Lake Worth Injet EIS-i, EIS-6, EIS-23, EI3-40, EIS-42
Land Use EIS-38
Mammals

Balaenoptera borealis EIS-28

Balaenoptera physalus EIS-28

Eubalaena glacialis EIS-28

Fin whale EIS-28

Humpback whale EIS-28

Megaptera novaeangliac EIS-28

Physeter catadon EIS-28

Right whale EIS-28

Sei whale EIS-28

Sperm whale EIS-28

Trichechus manatus EIS-28

West Indian manatee EIS-27, EIS-28, EIS-35
Mechanical damage EIS-i, EIS-49, EIS-54, EIS-66
Migratory EIS-31, EIS-36, EIS-51, EIS-55, EIS-58, EIS-60
Nephelometric Turbidity Units (NTU) EIS-22
Noise EIS-21
Non-attainment EIS-21, EIS-42
North Shore State Recreation Area EIS-39
Northeaster EIS-18, EIS-19, EIS-38

Halloween EIS-39

Thanksgiving Day EIS-39
Ocean Ridge EIS-6, EIS-23, EIS-34, EIS-65, EIS-66, EIS-69
Octocoral EIS-34, EIS-35, EIS-69, EIS-76
Oleta River State Recreation Area EIS-39
Quicrop EIS-69
Ozone EIS-21, EIS-42
Plants

Avicennia germinans EIS-28

Bay cedar EIS-28

Beach jacquemontia EIS-28

Beach-creeper EIS-28

Beach-star EIS-28

Black mangrove EIS-28, EIS-35

Burrowing four-o’clock EIS-28

Chamaesyce cumulicola EIS-28

Chamagesyce garberi EIS-28

Coconut palm EIS-28, EIS-36
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Cocos nucifera EIS-28
Conradiana grandiflora EIS-28
Cupgrass EIS-28
Cupgrass, Eriochloa michauxli var. simpsonii EIS-28
Devil’s shoestring EIS-28
Eriochioa michauxli var. simpsonii EIS-28
Ernodea littoralis EIS-28
Florida lantana EIS-28
Garbers spurge EIS-28
Hairy beach sunflower EIS-28
Halophila johnsonii EIS-28
Helianthus debilis sp. vestitus EIS-28
Inkberry EIS-28, EIS-36
Jacquemontia reclinata EIS-28
Johnson grass EIS-28
Lantana depressa EIS-28
Large-flowered rosemary EIS-28
Mallotonia gnaphalodes EIS-28
Okenia hypogaca EIS-28
Red mangrove EIS-28, EIS-35
Remirea maritima EIS-28
Rhizopora mangie EIS-28
Sand-dune surge EIS-28
Scaevola plumieri EIS-28
Sea-lavander EIS-28
Suriana maritima EIS-28
Tephrosia angustissima EI1S-28
Population EIS-27, EIS-34, EIS-37, EIS-48, EIS-49, EIS-51, EIS-52, EIS-55, E18-59,
EIS-64, EIS-67, EIS-73
Potable EIS-22, EIS-40, EIS-44
Radioactive EIS-26, EIS-44
Recreation EIS-i, EIS-22, EIS-38, EIS-40, EIS-55, EIS-56, EIS-57, EIS-58, EIS-74
Recreational EIS-56, EIS-57, EIS-74
Recreational EIS-i, EIS-2, EIS-21, EIS-26, EIS-37, EIS-38, EIS-39, EIS-40
Renourishment EIS-4, EI1S-23, EIS-24
Reptiles
Caretta caretta careua EIS-28
Chelonia mydas EIS-28
Dermochelys coriancea EIS-28
Eretmochelys imbrictata EIS-28
Gopher tortoise EIS-28
Gopherus polyphemus EIS-28
Green sea wrtle EIS-26, EIS-27, EIS-28
Hawksbill sea trtle EIS-26, EIS-28
Kemp's Ridley sea wrtle EIS-28
Leatherback sea turtle EIS-26, EIS-27, EIS-28
leatherbacks EIS-26
Lepidochelys kempi  EIS-28
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Loggerhead sea turtle EIS-i, EIS-26, EIS-27, EIS-28, EIS-36, EIS-64, EIS-71,
EIS-72, EIS-73, EIS-76
River and Harbor Act EIS-1
Riviera
Riviera Beach EIS-23, EIS-40
Rock outcrop EIS-30, EIS-31, EIS-32
Saltwater intrusion EIS-22, EIS-44
Sandy Cay EIS-49, EIS-51, EIS-71
Scoping EIS-62
Sea turtles EIS-i, EIS-26, EIS-36, EIS-45, EIS-52, EIS-65, EIS-66, EIS-67, EIS-68,
EIS-70, EIS-71, EIS-72, EIS-73, EIS-76
Section 104, Public Law 98-360 EIS-i, EIS-1
Sedimentation EIS-i, EIS-48, EIS-49, EIS-50, EIS-S1, EIS-56, EIS-62, EIS-66
Shipwrecks EIS-39, EIS-56
Soft bottom  EIS-i, EIS-29, EIS-32, EiS-33
Softgrounds EIS-49, EIS-S1, EIS-55
South Lake Worth Inlet EIS-i, EIS-20, EIS-23, EIS-57
South Lake Worth EIS-42
South Palm Beach Island EIS-6
Storm damages EIS-i, EIS-38, EIS-55
Storm surges EIS-20, EIS-21, EIS-38, EIS-59
Storms EIS-19, EIS-20, EIS-58
Tides EIS-20
Astronomical tides EIS-20
High-tide EIS-20
Peak tides EIS-20
Storm tides EIS-20
Tide level EIS-20
Tourism EIS-37, EIS42, EIS-47, EIS-58
Toxic EIS-26, EIS-44
Turbidity EIS-i, EIS-22, EIS-23, EIS-43, EIS-44, EIS-47, EIS-48, EIS-49, EIS-50,
EIS-51, EIS-54, EI1S-56, EIS-57, EIS-58, EIS-74
Vegetation EIS-4, EIS-6, EIS-7, EIS-8, EIS-51, EIS-68
Water quality EIS-2, EIS-22, EiS-43, Ei$-44, EIS-75
Wave EIS-71
Wave attack EIS-18
Wave climate EIS-1, EiS-2, EIS-18
Waves EIS-19
Winds EIS-18, EIS-19, EIS-38
Worm rock EIS-31, EIS-75
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Appendix A

PRELIMINARY
CLEAN WATER ACT, SECTION 404 (b) (1) EVALUATION

THE COAST OF FLORIDA EROSION AND STORM EFFECTS STUDY
REGION 11

1. PROJECT DESCRIPTION

a. Location. The study area is located along the Atlantic Ocean shoreline of Palm
Beach, Broward, and Dade Counties, Florida.

b. General Description. The study involves investigating coastal processes along the
state’s coastline on a regional basis. This study involves only region III, which includes Palm Beach,
Broward, and Dade Counties.

Authority and Purpose. The project was authorized by Section 104 of Public Law
(PL) 98-360 and a resolution dated 8 August, 1984, by the Committee on Public Works and
Transportation of the U. S. House of Representatives. The purpose of this study is to provide
recommendations regarding modifications for existing federal shore protection and navigation

projects.
d. ral Description of Dred Fill Ma

(1) General Characteristics of Material. The available borrow material that is
suitable for beach nourishment is predominantly fine to medium grained quartz sand with varying
amounts of whole and broken shell, and an average silt content of less than 10 percent in Palm Beach
County and Broward County, becoming predominantly shell fragments with lesser amounts of fine
quartz sand in Dade County.

e} anti Material. The quantity of sand needed for beach renourishment
is 26,253,000 cubic yards for Palm Beach County; 39,243,000 cubic yards for Broward County; and
11,936,000 cubic yards for Dade County. Quantities available from nearby offshore borrow sites
are estimated at 655,025,947 cubic yards in Palm Beach County; 28,658,188 cubic yards in Broward
County; and 3,500,000 cubic yards in Dade County.

3 Source of Material. The beach-quality material will be dredged from sand
deposits between two offshore reefs which run parallel to the shoreline, and from sand transfer plants
located on the north side of various inlets. There is sufficient sand in Palm Beach County to satisfy
the renourishment requirements. Offshore borrow deposits in Broward and Dade Counties will have
to be supplemented. There are two possible sources of alternate renourishment sand; upland quartz
sand quarries from Ortona, Florida near Lake Okeechobee, and sand from the Bahama Banks.
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e. Descripti f the Di e Sites.

(¢)] Location. The discharge sites are various segments of beach and near offshore
berms that span from DNR monument 13 at Jupiter Inlet in Palm Beach County, to DNR monument
113 at Key Biscayne in Dade County.

) Size. Region III of the Coast of Florida has 93 miles of shoreline (beaches),
of which 61 miles have been authorized as part of Federal shore protection projects.

3) Type of Site. The project site is a sand beach.

(C)) Type of Habitat. The habitat consists of a carbonate and quartz sand beach.
5) Timing and jon of Dj . The period of construction for the various

stretches of beach will be dependent on funding and authorization, but will stretch over several years
due to the magnitude of the various segments of beach to be renourished and the number of berm
segments to be constructed.

f. Description of Disposal Method... Disposal will be by discharge from a hopper or
hydraulic pipeline dredge.

2. FACTUAL DETERMINATION
a. Physical Substrate Determination.

) Substrate Elevation and Slope. The top elevation of the design beach fill will
be 7 feet (MLW) and the slope will be 1 on 20 from the berm toward the water, and then 1 on 30

to where it intersects the existing bottom.

) Sediment Type. The sediment is predominantly fine to medium grained quartz
sand with varying amounts of shell.

3) Dredge/Fill Material Movement. The fill material will be subject to erosion

by waves with the net movement of fill material to the south.

4 Physical Effects on Benthos. Some benthic organisms will be buried by the
fill. Most organisms in this high wave energy ecosystem are adapted for existence in an area with
considerable substrate movement, thus, most will be able to burrow up through the fill material.
Recolonization will occur within a year.

b. Water circulation, Fluctuation and Salinity Determination.

(60} Water. The placement of fill on the beach will increase turbidity in the
nearshore area. Because the immediate nearshore area is a high wave energy system and subject to
naturally occurring elevated turbidity, increases due to the project will not be significant. Fill
placement will not have long-term or significant impacts, if any, on salinity, water chemistry, clarity,
color, odor, taste, dissolved gas levels, nutrients or eutrophication.
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(2)  Current Pauerns and Circylation. Currents in the project area are both tidal
and longshore. Net movement of water due to the longshore current is from the north to the south.
Placement of the fill on the beach will have no effect on the currents.

3) Water Level Fl j Salipi radients. Tides in the project
area are semi-diurnal. The mean tidal range at the Fort Pierce Inlet is 3.0 feet. Salinity is that of
ocean water. Fill placement will not affect normal tide fluctuations or salinity.

<. Suspended Particulate/Turbidity Determinations.

led ges in Suspended Particulates and idity Le icini
of the Disposal Site. There will be a temporary increase in turbidity levels in the project area during
discharge. Turbidity will be short-term and localized and no significant adverse impacts are
expected. State standards for turbidity will not be exceeded.

) fects on th ica i jes of Water Col

@) Light Penetration. Light penetration will decrease during discharge
in the immediate area where sand is being deposited on the beach. This effect will be temporary and
will have no adverse impact on the environment.

(b) Dissolved Oxygen. Dissolved oxygen levels will not be altered by this
project.

(¢)  Toxic Meials, Organics, and Pathogens. No toxic metals, organics,
or pathogens will be released by the project.

(d)  Aesthetics. Aesthetic quality will be reduced during that period when
work is occurring. There will be long term increase in aesthetic quality of the beach once the work
is completed.

3) Effects on Biota.

(a)  Primary Productivity and Photosynthesis. Primary productivity is not
a recognized, significant phenomenon in the surf zone, where a temporarily increased level of
suspended particulates will occur. There will be no effect on the near shore productivity as a result
of the proposed beach disposal.

(L) Suspension/Filter Feeders. There will be no long-term adverse impact
to suspension/filter feeders.

(©) Sight Feeders. There will be no long-term adverse impact to sight
feeders.
d. Contaminant Determinations. Deposited fill material will not introduce, relocate, or

increase contaminants.



j j inations. The fill material that will be
placed on the beach will consxst of quanz and carbonau: sand that is similar enough to the existing
substrate so that no impacts are expected.

()] Endangered and Threatened Species. There will be no significant impacts on
any threatened or endangered species or on designated Critical Habitat of any threatened or
endangered species. Sea turtle nesting may occur in the project area during the time dredging and
beach disposal takes place. If construction takes place during the nesting season, a nest relocation
program will be implemented as recommended by the USFWS. Manatee protection measures as
specified by the USFWS will be followed to minimize the potential for harm.

) Hardbottom Habitat. Beach nourishment activities within the study area would
cover approximately 31, 25, and 5 acres of nearshore hardbottom habitat in Paim Beach, Broward,
and Dade counties respectively.

f. Proposed Disposat Site Determinations.

()] Mixing Zone Determination. The fill material will not cause unacceptable
changes in the mixing zone specified in the Water Quality Certification in relation to: depth, current
velocity, direction and variability, degree of turbulence, stratification, or ambient concentrations of
constituents.

2) De tion ompli wil icable Water ity § ds.
Because of the inert nature of the fill material, State water quality standards will not be violated.

3) Potential Effects on H Use C teristics.

(a) Municipal and Private Water Supplies. No municipal or private water

supplies will be impacted by the implementation of the project.

) Recreational and ial Figsheries. Recreational and commercial
fisheries will not be impacted by the disposal of dredged material on the beach.

(<) Water Related Recreation. Water related recreation will be preserved
and enhanced by the nourishment of the beach.

(d) Aesthetics. The stabilization of an eroding beach will improve
aesthetics.

(e) Park: ational Historic Mom ts, Nati S re:
Wilderness Areas, Research Sites, and Similar Preserves. The COFS will directly affect the J.U.

Lloyd State Park. A 2.3 mile section of beach between R-86 and R-98 has already been restored
through nourishment, with a periodic renourishment interval of 6 years. Biological monitoring of
the J.U. Lloyd Beach Renourishment of 1989 reveal that although major faunal shifts have occurred
in the softbottoms of the toe of fill site of the J. U. Lloyd State Park, no pattern of hardground
organism abundance relative to dredge or fill activities was observed (Dodge er al., 1991).
Coordination with the Ranger of the J.U. Lloyd State Park reveal that beach nourishment was badly
needed to combat erosion near the parking areas (Leve, 1995). Therefore, significant direct or
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indirect adverse impacts associated with the proposed combination of alternatives are not expected.
No other State Park or aquatic preserves would be directly or indirectly impacted by COFS.

g Determination of Cumulative Effects on the Aquatic Ecosystem. There will
be no cumulative impacts that result in a major impairment of water quality of the existing aquatic
ecosystem as a result of the placemnent of fill at the project site. Subsequent maintenance dredging
of beach-quality material from the entrance channel will occur approximately every other year. The
impact of disposing material on the beach during these dredging cycles will be minor.

h. Secondary Effects on the Aguatic Ecosystern. No adverse secondary effects of

the placement of the fill material are anticipated.

3. FINDINGS OF COMPLIANCE OR NON-COMPLIANCE WITH THE
RESTRICTIONS ON DISCHARGE.

a. No significant adaptations of the guidelines were made relative to this evaluation.

b. No practicable alternative exists which meets the study objectives that does not involve
discharge of fill into waters of the United States.

c. The discharge of fill materials will not cause or contribute to, after consideration of
disposal site dilution and dispersion, violations of any applicable State water quality standards for
Class Il waters. The discharge operation will not violate the toxic Effluent Standards of Section 307
of the Clean Water Act.

d. The disposal of dredged material on the beach will not jeopardize the continued existence
of any species listed as threatened or endangered under the Endangered Species Act, or result in the
likelihood of destruction or adverse modification of any Critical Habitat as specified by the Act.

e. The placement of full material will not result in significant adverse effects on human
health and welfare, including municipal and private water supplies, recreational and commercial
fishing, plankton, fish, shellfish, wildlife, and special aquatic sites. Life stages of aquatic species
and other wildlife will not be adversely affected. Significant adverse effects on aquatic ecosystem
diversity, productivity and stability, and recreational, aesthetic, and economic values will not occur.

f. On the basis of the guidelines, the proposed disposal site for the discharge of dredged
material is specified as complying with the requirements of these guidelines.

g. The placement of fill material complies with the specified protection measures for marine
sanctuaries designated by the Marine Protection, Research, and Sanctuaries Act of 1972. No steps
were necessary to minimize potential impacts of the discharge on aquatic resources.
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Appendix B

FLORIDA COASTAL ZONE MANAGEMENT PROGRAM
FEDERAL CONSISTENCY EVALUATION

BEACH RENOURISHMENT
THE COAST OF FLORIDA EROSION AND STORM EFFECTS STUDY
REGION I

1. CHAPTER 161, BEACH AND SHORE PRESERVATION

The intent of the coastal construction permit program established by this chapter is to regulate
construction projects located seaward of the line of mean high water and which might have an effect
on natural shoreline processes. Also, the project must be consistent with any beach and inlet
management plans.

RESPONSE: Section 404 (r) of the Clean Water Act states that any discharge resulting from a
federally approved construction project authorized by Congress is not subject to 404 regulation, or
any State program approved under Section 404 of the Clean Water Act, if information on the effects
of the discharge are included in the environmental impact statement (EIS) of the project, and if the
EIS has been submitted prior to actual discharge and prior to either authorization or appropriation
of i The prop project, as di in Beach Erosion Control Projects

Impact for Palm Beach and Dade counties, and the Environmental
Assessment for Broward County, meets all criteria for an exemption from regulation by the State
of Florida under the provisions of Section 404 (r) of the Clean Water Act (PL 92-500, as amended).
However, all attempts to obtain a State Water Quality Certificate will be made.

2. CHAPTERS 186 AND 187, STATE AND REGIONAL PLANNING

These chapters blish the State C ive Plan which sets goals that articulate a
strategic vision of the State’s future. Its purpose is to define, in a broad sense, goals and policies
that provide decisions-makers directions for the future, and provide long-range guidance for an
orderly social, economic, and physical growth.

RESPONSE: The proposed project has been coordinated with the agencies of the State of Florida.
Issues raised by the State have been addressed, and studies requested have been performed and
discussed in Supplements to the Beach Erosion Control Projects Envir Impact

for Palm Beach and Dade counties, and the i A for Bi d County.

3. CHAPTER 252, DISASTER PREPARATION, RESPONSE AND MITIGATION

This chapter creates 3 state emergency management agency, with the authority to provide for
the common defense; to protect the public peace, health and safety; and to preserve the lives and
property of the people of Florida.

RESPONSE: The proposed disposal of sand on the various reaches of beaches will help protect
upland development from erosion and reduce damage resulting from storms. Therefore, this project
would be consistent with the efforts of Division of Emergency Management.
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4. CHAPTER 253, STATE LANDS

This chapter governs the management of submerged state lands and resources within state
lands. This includes archeological and historical resources; water resources; fish and wildlife
resources; beaches and dunes; submerged grass beds and other benthic communities; swamps,
marshes and other wetlands; mineral resources; unique natural features; submerged lands; spoil
islands; and artificial reefs.

RESPONSE: The loss of any of the above resources that are deemed significant will be mitigated.
6. CHAPTER 258, STATE PARKS AND AQUATIC PRESERVES

This chapter authorizes the State to manage State parks and preserves. Consistency with this
statute would include consideration of projects that would directly or indirectly adversely impact park
property, natural resources, park programs, management or operations.

RESPONSE: The COFS will directly affect the J.U. Lloyd State Park. A 2.3 mile section of beach
between R-86 and R-98 has already been restored through nourishment, with a periodic
renourishment interval of 6 years. Biological monitoring of the J.U. Lloyd Beach Renourishment
of 1989 reveal that although major faunal shifts have occurred in the softbottoms of the toe of fill
site of the J. U. Lloyd State Park, no pattern of hardground organism abundance relative 1o dredge
or fill activities was observed (Dodge ez al., 1991). Coordination with the Ranger of the J.U. Lioyd
State Park reveal that beach nourishment was badly needed to combat erosion near the parking areas
(Leve, 1995). Therefore, significant direct or indirect adverse impacts associated with the proposed
combination of alternatives are not expected. No other State Park or aquatic preserves would be
directly or indirectly impacted by COFS.

7. CHAPTER 267, HISTORIC PRESERVATION

This chapter establishes the procedures for implementing the Florida Historic Resources Act
responsibilities. .

RESPONSE: The COFS has been coordinated with the Florida State Historic Preservation Officer
{SHPO). Archival research and magnetometer surveys of borrow areas have been conducted for
projects which have been constructed and for some proposed projects. Where potentially significant
magnetic anomalies have been identified in the borrow areas, buffer zones have been established to
protect the anomalies from the effects of borrow area dredging. On those projects, the SHPO
concurred with the District’s determination that significant cultural resources would not be adversely
affected if anomalies were protected by buffer zones. For borrow areas which have not been
previously used or subjected to a cultural resource survey, the District will conduct a magnetometer
survey and will coordinate the results of those surveys with the SHPO. The COFS is consistent with
this chapter.

8. CHAPTER 288, ECONOMIC DEVELOPMENT AND TOURISM

This chapter directs the State to provide guidance and promotion of beneficial development
through encouraging economic diversification and promoting tourism.
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RESPONSE: The proposed project would provide a net economic benefit to the local and regional
economy. The project will be cc © ~ith economic diversification and tourism for the area,
and therefore would be consistent \ .~ goals of this chapter.

9. CHAPTERS 334 AND 334, PUBLIC TRANSPORTATION

This chapter authorizes the planning and development of a safe, balanced and efficient
transportation system.

RESPONSE: No public transportation systems would be impacted by this project.
10. CHAPTER 370, SALTWATER LIVING RESOURCES

This chapter directs the State to preserve, manage and protect the marine, crustacean, shell
and anadromous fishery resources in state waters; to protect and enhance the marine and estuarine
environment; to regulate fishermen and vessels of the State engaged in the taking of such resources
within or without State waters; to issue licenses for the taking and processing products of fisheries;
to secure and maintain statistical records of the catch of each species; and, to conduct scientific and
economic studies and research.

RESPONSE: The project will temporarily alter some habitats utilized by marine, crustacean, shell,
and finfish fishery resources. The beach nourishment will create a larger, more suitable area for sea
turtle nesting. Manatee protection measures will be implemented to ensure no adverse effects. The
loss of seagrass and non-vegetated soft-bottom habitats will be mitigated. Based on the overall
impacts of the project, the project appears to be consistent with the goals of this chapter.

11.  CHAPTER 372, LIVING LAND AND FRESHWATER RESOURCES

This chapter establishes the Game and Freshwater Fish Commission, and directs it to manage
freshwater aquatic life and wild animal life and their habitat to perpetuate a diversity of species with
densities and distributions which provide sustained ecological, recreational, scientific, educational,
aesthetic, and economic benefits.

RESPONSE: The proposed project has been coordinated with the U.S. Fish and Wildlife Service
and the National Marine Fisheries Service for compliance with Section 7 of the Endangered Species
Act. The potential effects of this project on threatened or endangered species is discussed in the
Beach Erosion Control Projects Environmental Statements for Palm Beach and Dade counties, and
the Environmental Assessment for Dade County. There will be some significant displacement of
biological communities in some locations. Locations where significant habitat is lost or altered will
be mitigated. Therefore, the project would comply with the goals of this chapter.

12. CHAPTER 373, WATER RESOURCES

This chapter provides the authority to regulate the withdrawal, diversion, storage, and
consumption of water.

RESPONSE: This project does not involve water resources as described by this chapter.
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13. CHAPTER 376, POLLUTANT SPILL PREVENTION AND CONTROL

This chapter regulates the transfer, storage, and transportation of pollutants and the cleanup
of pollutant discharges.

RESPONSE: This project does not involve the transportation or discharging of pollutants.
14. CHAPTER 377, OIL AND GAS EXPLORATION AND PRODUCTION

This chapter authorizes the regulation of all phases of exploration, drilling, and production
of oil, gas, and other petroleum products.

RESPONSE: This project does not involve the exploration, drilling or production of gas, oil, or
petroleum products, and therefore does not apply.

15. CHAPTER 380, ENVIRONMENTAL LAND AND WATER MANAGEMENT

This chapter establishes criteria and procedures to assure that local land development
decisions consider the regional impact nature of proposed large-scale development.

RESPONSE: The proposed project will provide a net economic benefit to the local and regional
economy. Beach disposal of sand on the various reaches of beach may enhance tourism, and provide
protection of beachfront properties from wave action and storm surges. The proposed project will
be consistent with the goals of this chapter.

16. CHAPTER 388, ARTHROPOD CONTROL

This chapter provides for a comprehensive approach for abatement or suppression of
mosquitoes or other pest arthropods within the state.

RESPONSE: The project would not further the propagation of mosquitoes or other pest arthropods.
17. CHAPTER 403, ENVIRONMENTAL CONTROL

This chapter authorizes the regulation of pollution of the air and waters of the state by the
DER.

RESPONSE: The Federal Section 404 (r) exemption would apply to all aspects of the project.
FDER has provided input into the preparation of the EISs and the EA. These documents discuss
potential impacts of the project on water quality. Therefore, the project will comply with the intent
of this chapter.

18. CHAPTER 582, SOIL AND WATER CONSERVATION

This chapter establishes policy for the conservation of the State soil and water through the
Department of Agriculture. Land use policies will be evaluated in terms of their tendency to cause
or contribute to soil erosion or to conserve, develop, and utilize soil and wier resources both on-site
or in adjoining properties affected by the project. Particular attention will be given to projects on
or near agricultural lands.

RESPONSE: The proposed project is not located near or on agricuitural lands; therefore, this
chapter does not apply.
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Appendix C

SCOPING LETTER AND RESPONSES

STATE OF FLORIDA
DEPARTMENT OF COMMUNITY AFFAIRS

2740 CENTERVIEW DRIVE » TALLAHASSEE, FLORIDA 32399-2100

LAWTON CHILES LINDA LOOMIS SHELLEY
Governor

December 20, 1994

Mr. A. J. Salem

Chief, Planning Division
Department of the Army

Corps of Engineers

Jacksonville District

Post Office Box 4970
Jacksonville, Florida 32232-0019

RE: Beach Erosion Control Projects ~ Scoping Letter for
Draft Environmental Impact Statement - Region III,
Coast of Florida Erosion and Storm Effects Study -
Florida
SAI: FL9411141142C

Dear Mr. Salem:

The Florida State Clearinghouse, pursuant to Presidential
Executive Order 12372, Governor’s Executive Order 93-194, the
Coastal Zone Management Act, 16 U.S.C. §§ 1451-1464, as amended,
and the National Environmental Policy Act, 42 U.S.C. §§ 4321,
4331-4335, 4341-4347, as amended, has coordinated a review of the
above-referenced project.

The Department of State (DOS) notes that numerous
prehistoric and historic sites are located within the region
included in the above-referenced study. The nature and location
of the proposed activities may affect these significant
archaeological or historic sites. Therefore, the applicant is
required to provide the DOS with detailed information, as
specified by DOS, when the individual projects are identified.
The applicant is encouraged to continue coordination with the DOS
and to fully comply with any conditions stipulated by the DOS,
following its review of future project proposals. Please refer
to the enclosed DOS comments.
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Although the applicant did not provide a federal consistency
determination in accordance with the Coastal Zone Management Act,
16 U.S5.C. §§ 1451-1464, as amended, and its implementing
reqgulations, 15 CFR 930, the state has determined that, at this
stage, the above-referenced study is consistent with the Florida
Coastal Management Program (FCMP). All subsequent environmental
documents prepared for this project will be reviewed to determine
the project’s continued consistency with the FCMP. Such
documents must be submitted to the Florida State Clearinghouse
for interagency review. The state’s continued concurrence with
the project will be based, in part, on the adequate resolution of
the issues identified during earlier reviews.

Very truly yours,

a%_
Linda Loomis Shelley

Secretary

LLS/rk
Enclosures

cc: George Percy, Department of State
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DX 15 109
FLORIDA DEPARTMENT OF STATE 1GA
Jim Smith
Sucretary 1 Blase
DIVISION OF INSTORICAL RESOURCES
R.A. CGray Yoliding
210 Sounh Bimongh
‘Tallohoa, Fhuidle 32397 020
Divctors Qe Tehreophs Nember (FAX)
04) 498-1400 {904) 488 3399
December 14, 19%4
M. Janice L. Hatter, Director In Reply Refer f'o:
fState Clearinghouse Jaura A. Kaanerer
Executive Office of the Governor Historic Preservationist
Koom 1603, The Capitol Supervigor
Tallahasses, FPL  32299-0001 (904) 4R7-2333

Project File No. 944112~

RE: Cultural Resource Asscssment Reguost
SAl{ FL94X1141142C
U8 Army Corps of Engineers
Region IIT of the Coast of Florida Erosion and Storm Effects
study - Draft Environmental Impact Statement
Broward, Dade and Palm Beach Counties, Florida

Dear Ms. Hatter:

Thim office raviewed this projeot for the Corps of Engineers and
sent a lettar Decepber 8, 1994. We had the following comments:

The study region containe hundreds of hictoric shipwrecks. They
are most froeguently located in 20 feet or less of water, or in
association with the first and second reef lines along the
southeastern coast of Florida. We s sted that the Corps
oontact several local agencies regarding local shipwreck
intormation and provided a contact person and telephone number.

There are alse hundrede of prehistoric and higtoric
archasclogical sites in this coastal region. A current Floxida
Macter Sits File printout of properties in Broward, Dade and Paln
Beoch Counties listed, or eligible for listing in the National
Register of Historio Places was provided to the Corps.

The following proposed modifications for existing shoro
protection and navigation projects are likely to affect historic
shipwreoks: sand bypassing at inlets using conventional
dredging, construction of groins and/or offshore breakwaters,
oconstruction of sand traps and offshore borrowing. In addition,
the following types of activities are likely to affect upland
prohigtoric and historic properties: dune gonstruction and
upland sand borrow souroves.
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As with all of the Corps shore protection and navigation
projects, the ubove activitices may have to be coordinated on a
case~by-vase basis with this office. We will be workinyg with the
Corps and providing more specifio concerns and information
ragarding important cultural resources as projects are developed
and implemented.

the project is consistent with the historic preservation aspacts
of Floridm‘’s Coastal Nanagement Program. If you have any
guestions concerning our comments, please do not hegitate to
oontact us.

Sinoerely,

Mﬂ Jamrneren.._.

céotqa W. Percy, Lirector

pDivision of Historical Resources
and

state Historic Preservation Officer

GWP/K1k
xc: Jasmin Raffington, FCMP~DCA
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DATE: 11/18/94
COUNTY:BROWARD COMMENT DUE DATE: 12/02/94
sazh: B 11427

STATE AGENCIES LOCALIOTHER OPB POLICY UNITS
__ Agriculture __ NwrwMD . bubic Safety
. Board of Regents X SFWMD —_ Education
— Commarce _ SWFWMD X Environment/C & ED
_X_  Community Affakrs . SJRWMD — General Government
. Education SRWMD __ Heaith & Human Stv
X Environmental Protection —_ Revanue & Eco. Ans
_X_  Game &Fish Comm . ScH
__ Health2 Rehab Srv - _X_  SCHCON

Highway Safety

- Labor & Employmnt
— Law Enforcement
_X_  Marina Fish Comm ‘?’-i R
_X_  State
X Transportation Hov 21 1934
— Trans Disad. Cotvwn
—  DEPbai OFFICE OF
- Intergsvernmental Programs

The attached document requires a Coastal Zone Mmgmﬂ Act/Florida
Coastal Program and is
as one of the foliowing:
Federal Assistance to State or Local Govemment {18 CFR $30, Subpart F).
—_ Aqandumvwﬂrdbwmhcomlmyumﬂvﬂy.

X Direct Fedaral Activity (16 GFR 930, Subpart C). Faderal Agencies are
- required to furnish a consistency determination foe the State's
‘concurrence of objection.

Outer Sheif orP
-_ Activities (15 CFR 930, Subpart E). Operators are required to provide a
for state
Faderal Licensing or Permitting Activity (18 CFR 930, Subpart D). Such
- projects wilt only be svalisated for consistency when thers Is not an
analogous state ficenss or permit.
FOR CONSISTENCY PROJECTS, SEE REVERSE SIDE FOR INSTRUCTIONS.
To: State Clearinghouse EO. 1237T2/NEPA " Federal Consistency
Executive Office of the Governor -OPB
Room 1603, The Capitol
Fotanasese, FL. 3399-0001 [ No Comment O No Comment/Consistent
(904) 488-8114  (SC 278-8114) ac d Oc /C:
Florida Coastal Management Director [ Not Appiicable g Not icabl
Department of Community Affairs Y Not Applicable
Suite 305, Rhyne Building ‘ )d) Y - V4
Tallahassee, FL. 32399-2100 13 Co-sponso

(904) 922-5438  (SC 292-5438)
N

From: [
Division/Bureé:  pepartment of Envirormental Pro) S —

" Mﬂe' of Intergoverrmantal Pri
Reviewer: _ :  Carlisne 0. Johne

Date: ____ " NOV. a3, ,qq4
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' DATE: 13718494
COUNTY;BROWARD CCAROENT DODE DATE: 12/02/94
saté: FL2411141142C
STATE AGENGIES LOGAL/OTHER 0P8 POLICY LINITS
. Agriculture _ wwwp __ PublicSalety
~—  Boardof Ragents X SFWMD —  Education
—  Commers _ swrwap _%x_  EnvironmentC & ED
= . Comynunity Aftabis _ SIJRWMO — Gunersl Gavenment
——  Education —_ SRWND .  Hasith & Heman $rv
O Environmantal Protectan - Revanus & Eco. Ana
_X_  Gama & Fish Comm - __ soH
__ Health £ Rehab Srv _ X soweow
. Wighway Safaty
__ Labor & Employmnt

J— Law Eniofcamant
% Marina Flch Comm

P | RECEIVED

_X_  Yransporfation
= v 22 5
— €5
_ ARINE FISHERIE
M COMMISSION
The attached document requires a Coastal Zons Managamant AcuFlorida
Coastal Program ahd is categorized
_as one of ha lollawing:
Faderal Assictance to State or Locsl Govarnment (15 CFR 530, Subpart F),
- Agencles are required 10 svaluale the consistency of Lhe sctivity.
X Diract Facaral Activity (18 GFR 934, Subpant C). Federal Agencics are
- tequired lo furnish & consistency delenmination far Lhe State's
concurrenca of objection.
Quter Conti Shell or Prog:
— Activities {15 CFR 30, Subpart E). Opatators are required 1o pravide a
i for siate ion,
Federal Licencing or Pemitting Activity (48 CFR 930, Subpart D). Sueh
- projects wilt oniy be evalusted for connistency whan thare is ncd an
anaiogaus stats Ocence or pamnit.
FOR CONSISTENCY PROJECTS, SEE REVERSE SIDE FOR INSTRUCTIONS.
To: State Clsaringhouse EOQ. 12372/NEPA Federal Consgistency
Execwtive Office of the Govemor -OPB
Room 1603, The Capitol
Tallahsssee, FL. 32399-0001 O No Comment D No Commenl/Consistent
{004) ABB-H114  (SC 27E-E114) Oc Attached Oc

Florida Coastal Management Diractor [0 Not Appiicable

Deparment of Community Atfairs
Suite 305, Rhyne Building
Tallahassee, FL. 32309-2100
(904} 422-5438  (SC 292-54386)

an;lvlsionlaureaw/%:&'ﬂc ‘};J,’{r-e.-f_?" é«ww

Date: ///’DAF—'—‘? b

B Nol Applicable

0 Inconsistent/Comments Atached
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DATE: 11/18/94
COUNTY:BROWARD COMMENT DUE DATE: 12/02/94
SAIE: BT 114122
STATE AGENCIES LOCALOTHER OPB POLICY UNITS
—
—_ Agriculture . NWFWMD —_ Public Safety
— Board of Regants x_ SFWMD — Education
— Commaerce _ SWFWMD _X_ Environment/C & ED
X_  Community Affairs . SJRWMD —_— General Governmant
— Education _ SRWMD —_ Haatth & Human Srv
_X_  Environmental Protection —_ Revenus & Eco. Ana
_X_  Gama&FishComm - __ scH
__ Health& Rehab Srv - _X_  SCHCON
— Highway Safety
__ Labor & Employmnt
J— Law Enforcement '
_X_  Marine Fish Comm E@EE‘@?F" 3 -
_ StateUbrary M Eg B
_X_  State
X_ Transportation NOV 21 1994
—_ Trans Disad. Comm
—  DpEPDisida OFFICE OF
- Interzavernmental Programs

The attached document requires & Coastal Zons Management ActFlorida
Coastal Program i ion and is
as one of the following:
Federal Assistance to State o¢ Local Gavernmant {18 CFR 930, Subpart F}.
-_ Agencies are required to avaluata the consistency of the activity.

X Dirsct Federal Activity (38 CFR 930, Subpart C). Federal Agencies are
- required to furnish a consistency determination for the State’s
concurrence or objection.

Outer Shelf Exp! orP
—_ Activitias (15 CFR 830, Subpart E). Operators are required 1o provide a
for state

Federal Licensing o Permitting Activity {18 CFR 930, Subpart D). Such
projects will only be evaluated for consistency when there is not an

analogous state license or permit.
FOR CONSISTENCY PROJECTS, SEE REVERSE SIDE FOR INSTRUCTIONS.
To: State Clearinghouse EOQ. 12372/NEPA Federal Consistency

Executive Office of the Governor -OPB
Room 1603, The Capitol

Tallshassee, Fi.. 32399-0001 0 No Comment 0 No Comment/Consistent
(904) 488-8114  (SC 278-8114) [J Comments Attached 03 Cor ts Attached
X Not Applicable [J Inconsistent/Comments Attache

Florida Coastal Management Director
Department of Community Affairs

Suite 305, Rhyne Building y _ /
Tallahassee, FL. 32394-2100 s o sponse
(904) 922-5438 (SC 292-5438)

(X Not Applicable

N
From: I
Division/Bureé  pepertment of Envirormental Prof
. oftice of Intergoverrmental Pre
Reviewer. __ Revieweg: Carliane D. Johns - ——————

. Date: Dete: ’D\/.Qg_._]_qq4
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APPENDIR 3
ATE 0f ALOMOA SLIAITMENT OF TAMUORTATOR ou
S1ATE PLANIAOR A TS

INTERGOVERNMENTAL COORDINATION AND REVIEW
ROUTING SHEET

oaTE: 11/2%/%

TO: Norm Feder, D1; Aage Schroder, D2; Marvin Stuk 3 Ik oin ki
« Bl; i ey, D); ' Jim Kimdbl
SA.II‘DS7 Servando Parapar, D6; Dav{d Twiddy, D7; B. Ashbaker, 7ih ,m:; I(JI.SC_‘

P RECRY ) Sy He /
Apphiaation Transmitied: 277 arAie. (o oGt
Dite Response Due lo the Clearinghouse: / z/02 / 79 -
Please review and comment regarding the anached application in accordance with Department Procedure

sheet should be compl

$25010-205D. A letter of respoase W the Director of the Clearingbouse and thls souting
and rerumned as directed ia e procedurs.

The following criteria, as appropeiate 1o the project, should be used to evalute the application and develop your
comments:

Flocida Trassportatios Maa

Adopted Work Program

Transportation Improvement Plaa (TTP)

Right of Way Preser. stioa and Advanced Acquisitios
Transit Development Program ~
MPO Comp, sbeasive Transportation Plas and 20 year Trars F B
Florida Ral System Plas A\

Florida Aviation Systers Mlas L w an 1994
Lecal Airpont Master Plaa NOV &J

Plorida Szaport Mistios Plas

Eoviroament Commitmeots SadroraTery
Unified Planning Work Progras Dimengernent _f.5
Level of Survics -

Access Managemest

If comments are wasranted based on otber criteria, they should de¢ included.

Work Program Item Number: G applicable).
ROWICE S. VAUGHN .
Castra Offs ICAR Coorfinater - M$ 128 TYPE: Ceneral Aviation Rail Seaports
Transit
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South
Florida
Regional
Planning
Council

December 14, 1994

Mr. A.]. Salem

Department of the Army

Jacksonville District Corps of Engineers
P.O. Box 4970

Jacksonville, FL 32232-0019

RE: SFRPC #94-1121, Request for comments on alternatives to beach erosion to be included in The
Coast of Florida Erosion and Storm Effects Study by the Army Corps of Engineers, Palm Beach,
Broward and Dade Counties.

Dear Mr. Salem:

We have reviewed the alternative described in your request for information in reference to the
above study and have the following comments.

The decision to study the processes of shoreline erosion in a comprehensive Iy
consistent with the mission of the South Florida Regional Planning Council, and staff supports this

effort.

The agreed upon alternative course(s) of action to prevent or counteract erosion should be
consistent with the goals and policies of the Regional Plan for South Florida, specifically the following:

GOAL9.1 To reduce ems:on rates and eliminate dune destruction in the Region and, where
« to rebuild destroyed dunes by 1995.

Policy 9.1.1 All construction within the coastal zone will, at a minimum, be limited by the state
coastal construction control lines and all other applicable state and local laws.

Policy 9.1.2 Discourage all development in the Coastal High-Hazard Area (as delineated and
adopted in each local government comprehensive plan) that will be subsidized
through public moneys such as disaster insurance or infrastructure.

Policy 9.1.3 Discourage all development seaward of the Coastal Building Zone (defined in
Chapter 161, F.S.) that is shown to have significant adverse impacts on the stability
of the shoreline or is subject to severe erosion.

Policy 9.1.5 To resolve beach erosion problems caused by inlets, local governments, inlet
management districts and port authorities should coordinate with the Florida
Department of Nat R to that inlet management plans
incorporate systems which restore to downdrift beaches, on an annual basis, an
amount of beach quality sand equivalent to the amount directly prevented from
reaching the downdrift beach by the inlet and its associated jetties.




Policy 9.1.6

Policy 9.1.7

Policy 9.1.8

Policy 9.1.9

Policy 9.1.10

Policy 9.1.11

Policy 9.1.12

GOAL93

Policy 93.2
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Dune walkovers will be built, where practical, at all beach access points, public
and private, to prevent destruction of the dune system.

Where feasible, create buffer zones between landward development and the dune
system so as to prevent further erosion of the dune system. This area will be
planted in the native vegetation necessary for stabilization of the dune.

Dune revegetation or other forms of mitigation acceptable to the permitting
agency will be used for necessary seawall construction.

Non-structural beach protection will be the preferred form of erosion control in
the Region.

Encourage replacement of bulkheads and seawalls with non-structural forms of
shoreline stabilization.

Areas will be designated as suitable for renourishment and rebuilding of lost
dunes by local government. Designation should include consideration of the
following:

a) potential impact on marine resources;

b) cost to public; and

c) life expectancy of stabilization project.

Permit bulkheading or construction of other hard shoreline stabilization
structures in the coastal water badies for the purpose of erosion control only if:

a) the construction is necessary to maintain navigational channels; or

b) there is severe loss of property due to erosion control structures on adjoining
property; or

c) not stabilizing would mean significant loss to the property owners; or
d) this activity provides habitat enhancement; or
e) not stabilizing causes water quality problems due to turbidity; or

f) a sloped, vegetated revetment system is unlikely to provide adequate
stabilization; or

g) the Department of Natural Resources approves the project if it is seaward of
the coastal construction control line.

To reduce discharges which degrade coastal water quality in the Region by 1995.
Turbidity control measures will be utilized in all phases of any construction in the

coastal zone to prevent applicable violation of local, state, and federal water
quality standards.
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Policy 933 The cumulative effects of construction in the coastal areas will be considered in
the permitting processes, as well as individual effects.

Policy 934 The biological and hydrological functions of coastal wetlands and deep water
habitats lost to dmlopment will be mitigated with creation of new habitat,

or t of degraded habitats.

GOAL %6 To improve productivity of fisheries habitat by 1995.

Policy 9.65 Improve degraded habitats to a functional and productive state.

Policy 9.6.6 Activities which would degrade or eliminate any type of approved shellfish
harvesting area classification shall be prohibited.

GOALS.7 Beginning now, prohibit destruction of coral habitat and achieve a no net loss of
coral habitat.

Policy 9.7.2 Prohibit dredging of sand for beach renourishment projects and off-shore drilling
for oil or gas in the vicinity of coral.

Policy 9.7.5 Review development and marine activities with regard to impact on near-shore
bottom resources, including coral habitat, and condition their approval upon no
net loss of historical coral habitat.

Policy 9.76 If mitigation is appropriate, it should be required for all lost coral habitat and it

hould ist of the creation of new habitat or enhancement of existing habitat
similar to that which has been lost.

Policy 9.7.9 Federal, state, regional and local agendes should ooorduute the development of
resource protection plans and reviews of proposed develop t which may affect
marine sanctuaries.

GOAL Y8 Eﬁm.lmte the net loss of native coastal vegetation in the Region, and where
P | yed habitat by the year 2000.

Policy 9.8.1 Activity causing adverse effects to the seagrass population of the Region will not
be allowed unless:

a) itis necessary to maintain existing navigational ch Is; and
b) the activity is in the public interest and no other alternative exists.

Policy 982 Mangroves may be removed from the coastal area of the Region only if doing so is
in the public interest and no other alternative exists.

Policy 983 If mitigation is appropriate, it should be nquned for all lost habitat, and will be in
the creation of new habitat or enh t of existing habitat of the same or
similar species in a ratio of at least twice the size of the natural area lost, and as
determined feaslble for the specific habitat.

Policy 9.84 Areas for restoration and mitigation will be identified by the npphcable
governmental agency.

Thank you for the opportunity to ¢ t. We would appreciate being kept informed of the

progress of this study.

Sincerely,

AN

John E. Hulsey T
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TOWN OF MANALAPAN
PALM BEACH COUNTY
600 SOUTH OCEAN BOULEVARD
MANALAPAN, FLORIDA 33462-3398
Telephone (407) 585-9477
Fax 407-585-9498

December 8, 1994

v

Department of the Army

Jacksonville District Corps of Engineers
P.O. Box 4970

Jacksonville, Florida 32232-0019

Attention Planning Division, Environmental Branch
Subject : The Coast of Florida Erosion and Storm Effects Study
To Whom It May Concern:

In response to ybur letter dated November 8, 1994, the Town of Manalapan
submits the following information, data and comments.

The Town of Manalapan is located in Region III of the study area between DEP
markers R-137 and R-151. The south boundary of the Town is adjacent to the
South Lake Worth Inlet and the associated sand transfer pump on the north
side of the Inlet.

All of the issues referenced in your letter have caused the Town grave
concerns. We have expressed concern in the past and continue to question
beach renourishment projects that include beach fill and continued inlet
bypass sand pumping that fails to address the impact to the beaches north of
the inlet.

We have addressed many of the issues, as outlined in your letter of November 8,
1994, with our reply to the letter from your Department dated December 7, 1993
concerning the Ocean Ridge segment of the Palm Beach County Shore
Protection Project. OQur reply dated December 30, 1993 should be in your
Department file.

The Town believes that with the historical data available - the sand bypass
pump at the South Lake Worth Inlet is the oldest inlet bypass pump in the State
- the damage to the beaches north of the pump has been extensive and has not
been fully evaluated. The Town's Engineering Department has accumulated
approximately 5000 photographs starting from the construction period of the
Inlet to the present time. Since 1965 photographic monitoring has occurred
from various fixed locations from an area 5 miles north of the Inlet to 6000 feet
south of the Inlet. The photographic documentation we have made available to
the Corps should be taken into consideration before your study is completed.
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During our research, one important problem has been the accuracy of
available data. We have found most of the DEP data checked reasonably well
with known and reliable local information with exception, that being the 1928
work taken from an aerial survey. For example, we noted that the DEP marker
R-144 value is too far west by 102.5 feet, at marker R-145 it is too far west by
120.4 feet.

Also, we found somewhat less error in the Town of Ocean Ridge where the
values were too far to the east. It appears that, at least in this area, the aerial
survey is useless or that the values taken for the DEP data report were poorly
done.

We have attached a brief historical outline of the South Lake Worth Inlet Sand
Pump and recommendations for modifications to the pump and the Inlet that
we hope will merit your consideration.

Sincerely,

-
Charles H. Helm
Town Manager

cc:
Honorable G. K. Shortz, Mayor
Honorable Peter Blum, Vice Mayor
Honorable William J. Graham, Jr., Mayor Pro Tem
Honorable James C. Grey, Commissioner
Honorable Robert E. Parlette, Jr., Commissioner
Honorable Edward I. Singer, Commissioner
Mr. James McC. Wearn, Town Attorney
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SLWI SAND PUMP

The SLWI was opened in 1927. By 1930 the north shorcline had stabilized near the end of the
short north jetty while the south shore line slowly receded. In 1931 the McCormick sea wall was
completed along the original shore line starting at an existing bulkhead 900 feet south of the inict
and extending southward some 2200 feet with a group of 8 groins extending scaward.

The groins did not accrete sand as expected and in 1937 a small fixed dredge was mounted on the
end of the north jetty discharging just south of the south jetty. During 1937/41 this 65 HP unit
with 2 6" pump transferred an average of 50,000 cu yds of sand per year. The rate was accurately
‘measured by filling a crib at the discharge. This ratc not only supplied the normal along shore drift
but filled the shore line to nearly the top of the 14 foot MSL sea wall and broadened the beach
‘beyond. This obviously was an amount greatly in excess of the along shore drift losses. By this
time an cbb tidal shoal had formed transferring the main drift around the inlet to a normal off
shore path some 3 or 4 thousand feet south of the inlet.

During the war 1942/4 the pump did not operate and again crosion occurred south of the inlet
some 4000 feet. At the end of this period about 30 % of the fill remained, this equates to a beach
drift loss rate of 26,923 cu yds /yr. A number of unknown varisbles such as direct loss duc to the
inlet, ¢bb tidal shoal formation, incrcased loss becausc of a wider than normal beach in 1941 and
certainly poor data will somewhat alter this result but it is apparent the beach drift is a small part of
the south drift, occurring 50 to 150 feet off shore, which must have been in excess of 200,000 cu
yda/yr in this period of abundant sand.

Although it had been agreed to operate the dredge only to fill the groin ficld it was continued
because of a threatened law suit and because it prevented some sand passing into the inlet around
the end of the north jetty as well as supplying sand for an cxpanding south shore line. The system
was measured at 170 cu yds/hr peak and averaged about 130 cu yds/hr.

In July 1947 a new sand pump installation was completod with a 250 HP cngine and 8" pump and
discharge line. The system could produce a peak of 240 cu yds/hr and averaged about 175 cu
yds/hr. In January 1952 the plant was rebuilt with a 300 HP engine The peak transfer was
mcasured at 270 cu yds/hr but average operation was 185 cu yds/hr. In 1967 a completely new
plant was installed with a 400 HP engine and 3 10" Georgia Iron Works pump and 10° discharge
linc. This system whilc larger in cvery way had a considerably lower pipeline velocity and gencrally
produced 150 to 165 cu yds/hr in average operation. It was equipped with an atomic production
monitor which closely tracked measurements made by velocity determination and percent of sand
in the discharge linc.

Pumping gradually increased to 105,000 cu yds/yr by 1962 and peaked at 206,600 cu yds in 1963
and together with 145,000 cu yds from Lake Worth the south shore line was built out 295 feet
from the McCormick sca wall. Exhibit 2 . Soon after an apartment house was constructed some
65 foet castward over the original sca wall, while north of the inlet two houses and several auxiliary
structures gradually were undermined and fell into the ocean in 1963. The pump caused a
recession of 55 feet at the north jetty, a maximum of 75 feet about 4000 f north and 65 ft 14,000

312
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ft north at the Manalapan town limits continuing for a considerable distance further north. In 1965
the north jetty was extended 335 feet castward but the sand pump effective pumping arca was only
moved 60 feet castward.

Sand only drifts when raiscd by water turbulence and moved by current flow. At the vicinity of the
inlet the current necessarily must pass around the jetty end some 235 ft cast of the sand pump
location where little or no drift occurs. Thus the pump can not access the normal drift and simply
digs a deep hole and the shore line collapses into the hole. A sand pump cannot skim the surface to
pick up approaching drift, it is therefor necessary toprowdeawen‘sod:ednﬁmgamdcmfall
mtoabumwhueheplmpcmopermwellnwmaged en the san Xcee

Another serious problem for the area is caused by the deep Lake Worth Inlet to the north where
there is essentially no natural sand by passing. Here a sand pump with a long deeply submerged
discharge linc has operated off and on, and while variously estimated at 150, 175 and 200 cu yds
per hour the amount verificd by an atomic production monitor showed from 20 to 30 cu yds/hr
which was consistent with discharge measurements conducted by Manalapan engincers.

While essentially the full southerly literal drift passes around the end of the SLWI jettics it does not
return to the shore line via the transfer bar for a distance of some 4000 to 5000 fect south of the
inlet. During flood tide a substantial portion of the drift gocs in the inlet, part of which settles in the
protected sand trap, a part enters and shoals the intercoastal canal and surrounding area the rest is
swept out during ebb tide but joins that carried south by the transfer bar so that the first 4000 feet
south of the inlet will be naturally deficient in littoral drift.

Repeated renourishment of this area has occurred many times in the recent past in 1961, 62, 63,
65, 67, 68, 69, 73 and most recently in 1989, about a thousand feet was renourished with 34,000
cu. ft. of sand only to be all lost in 6 months despite sand pump operation. Renourishment over the
years from the flood shoal has amounted to 510,000 cu yds while pumping sand from the
Manalapan beach has added 3,870,300. Clearly a beach here, in the inlet shadow, built out into the
ocean can not be maintained without works to correct the extreme losses. The present sand pump
is some 300 fect west of the principal path of the major natural sand transfer around the end of the
north jetty where as much sand as possible should be recovered and shifted from the transfer bar
to the immediate south beach.

While the long North jetty at the inlet has backed up sand some 4000 fect to the north in past 65
ycars, hoavy recession has occurred from that point north mandating the investment of some
$6,300,000 (1994 $) in sca walls to protect structures that were originally built more than 100 feet
west of the shore line. This loss attributed to the sand pump operation was confirmed by an
in-depth computer model study by the US Corps of Army Engineers in a similar proposed sand

pump installation., in which it was determined that a sand pump would unacceptably damage the
bmhwmcnorm.(Exh.3)Amﬂ1ersmmubumhbmhpmowmdmngﬂwwnmwly
30% of the time of northerly drift when the north curved jetty and short south jetty causes the drift
to be directed into the inlet during flood tide.
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POSSIBLE SOLUTIONS

Obviously present procedures will not solve the problems north and south of the Inlet. It is
necessary to by pass sand which may enter the inlet around the end of the north jetty. It is also
necessary to find a solution to the shadow just south of the inlet where the natural sand transfer
occurs around the end of the north jetty but does not reach shore for a distance of 4,000 to 5,000
feet. And it is necessary to eliminate the severe erosion in Manalapan north of the normal accretion
fillet just north of the north jetty caused by the inshore sand pump removing sand not only below
but west of the normal shore line.

At Boca Raton Inlet a weir at MLW necar the end of the jetty allows drifting sand to spill into the
inlet channel where it is pumped by a floating dredge to the ncar south shore. While the north
shore line has receded to the weir location, erosion has been greatly reduced in the shadow zone
jmtsouthoftheinleL(

At Hillsboro Inlet a rock formation forms a north jetty quite similar to the SLWI and a natural weir
near the end allows sand to spill into pockets ncar the channcl where a small floating dredge
transfers the sand accumulation to the immediate south shore. This arrangement also has worked
well over the years to reduce the south shore erosion.

Both of these systems have the advantage of picking up not only the small beach drift but also a of
the natural drift which occurs just scaward of the end of the north jetty some of which is portion
carried behind the end of the jetty in heavy seas, a condition that can't occur at SLWI because the
pump is located so far landward from the end of the jetty. Also both systems have some north
shore damage but nothing like that at Manalapan.

SUGGESTED MODIFICATIONS

1. Complete the south jetty This will reduce the strong currents that run along the south shoreline
and scour the beach area, and may improve the flood currents somewhat to reduce the loss of
northerly drift to Manalapan.

2. Construct an underwater breakwater from a point on the south jetty south about 1000'. This
will form a perched beach to stabilize and hold sand in the arca built out in the ocean, or alternate
works to prevent the unusual loss of sand in this area.

3. Construct a stee! bulkhead at MLW inside the north jeity forming a retention basin in the
outer end of the jetty and remove the rocks in the outer 50' of the jetty to MLW. Exhibit 4.

4. Remove the present pump suction and connect to two or three jet pumps in the basin at 3.
.5. Perform the present County plan for beach restoration.
6. Provide a small dredge to frequently pump out the flood basin inside the inlet.

This arrangement will give access to a larger amount of the normal drift passing around the end of
the north jetty and plus frequent pumping of the flood shoal inside the inlet should then supply
sufficient sand to keep a beach in the protected south shore arca. The guarded pump operation will
do far less damage to the Manalapan beaches and it is hoped that some of the normal north drift
will get by the inlet where it is now denied to Manalapan.
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ENGINEERING APPLICATION
g;n:aanxzzo MODEL FOR BIMULATING SHORELINE CHANGE
CANAVERAL HARBOR, FLORIDA

] uodq.n.' P.B. '
U.8. Army Corps of Engineers
- Jacksonville Distrioct

‘Ansrnxcra

. Thil paper focuses on tho use of the eamputcr model
GENESIS (Generalized model for B8imulating 8horeline
change) for evaluation of coastal processss in a highly
active area of shoreline where little hard physical tiold
data is lvaxlable.

Coascal inlets have historically contributed to
shoreline erosion and the navigation channel at Canaveral
Harbor, Florida, may be responsible for a significant
portion of the erosion of the beaches south of the inlet.
In 1962, Congress authorized the construction of a sand
bypass system to transfer littoral material around the

harbor to mitigate erosion losses and reduce naviqation
maintenance. -

A General Design Memorandum (GDM) was prepared in
1989 to address the mitigation of the effects of the port
on down-drift erosion. The recommended plan included the
construction of a fixed shore-based sand bypass system
located north of the north jetty with the capability to
bypass 106,000 cubic yards to the south beaches annually.
Detailed design was subsequently initiated to determine
the most effective location for the bypass systenm.
However, there is extremely limited data upon which to
base a detailed coastal engineering analysis of the
anticipated sediment budgets by location. Alsc, the cape
and offshore shoals create complex wave patterns along
the immediate coast which makes simplified long, sandy
coast evaluations inaccurate. It was decided to model
the shoreline response to bypassing by using the GENESIS
numerxcal model.

Initial modelinq indicated that the recommended GDM
plan would hava adverse impacts on the beaches north of
the inlet, The model was then used to evaluate two
alternative methods of bypassing which included a movable
shore-based jet pump system and conventional dredging of
8 nearshore borrow area..

4Presented 2-11-93 at the Florida Shore and Beach
Convention at St. Petersburg, Florida.

Exhibit 3
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UNITED STATES DEPARTMENT OF COMMERCE
National Oocsanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Southeast Regional Office
9721 Executive Center Drive North
St. Petersburg, Florida 33702

December 7, 1994

Colonel Terry Rice

District Engineer, Jacksonville District
Department of the Army, Corps of Engineers
ATTN: Planning Division

Environmental Branch

P.O. Box 4970

Jacksonville, Florida 32232-0019

Dear Colonel Rice:

The National Marine Fisheries Service has reviewed your staff's
letter dated November 8, 1994, requesting information to help
define issues and concerns to be addressed in a Draft Environmental
Impact Statement (DEIS) for Region III of the Coast of Florida
Erosion and Storm Effects Study.

Your list of alternatives being considered that will be addressed
in the DEIS appear complete and we have no further suggestions.
The DEIS should address possible impacts to living marine resources
that may result from each of the alternatives and any mitigation
options that may be available. We do request that seagrasses be
included under your significant issues of concern list. Historic
renourishment projects, particularly in Dade County, have impacted
nearshore seagrass habitats and any future ones could as well.

We appreciate the opportunity to provide these comments. Please
continue to coordinate with us as the DEIS becomes available. If
you have any questions, please contact Mr. John Iliff of our Miami
Field Office at 305/595-8352.

Sincerely,

Andre s Hager, Jr.
( Assistant Regional Director
Habitat Conservation Division



TOWN OF SURFSIDE

MUNICIPAL BUILDING
$293 HARDING AVENUE
SURFBIDE, FLORIDA 33154

(305) 8814863 December 6, 1994

Department Of The Army

Jacksonville District

Corps of Engineers

Planning Division, Environmental Branch
P. 0. Box 4970

Jacksonville, FL 32232-0019

Dear Sirs,

This letter is to respond to your request for comments with regards
to the Coast of Florida Erosion and Storm Effects Study.

The Town of Surfside is very interested in this study since our
beach erodes more severely than most. Because of this we urge the
following;

1, The continued renourishment of existing projects unless a way
is determined to halt the erosion of our beach.

2. The development of methods to retard or halt the erosion of
sand from our beach.

3. Until there is no further need for renourishment, the use of
Bahamian aragonite for this renourishment.

This last item is most imperative in Jight of how long the
permitting process for renourishment with domestic sand currently
takes. We feel that by using sand from the Bahamas, the length of
time between funding and renourishment can be drastically reduced.
In addition, extensive use of this source of sand may reduce the
cost of barging it from the Bahamas to Florida, making it a
financially attractive source of sand as well.

No matter the source of sand, a complete beachfront is essential on
two fronts. First, a wide beachfront is a strong buffer against
water damage from storms. A State of Florida, Division of Beaches
and Shores 1987 study concluded that the wider the beach, the lower
.the storm damage. As was proved during Hurricane Andrew, a full
beachfront and the dune system can protect the lives and property
of Town residents.
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Second, a full beachfront is necessary for the reproduction of sea
turtles. Renourishing the beach gives additional space for sea
turtle nesting and means less likelihood of baby turtles turning to
the lights in the west rather than the water in the east.
Renourishment of the beaches in Broward County has apparantly led
to increased nesting activity on those beaches.

We hope that our concerns will be addressed in your Draft
Environmental Impact Statement for Region III.

Sincerely,

Ao

Hal Cohen
Town Manager

cc: Mayor Paul D. Novack
Senator Bob Graham
Congressman E. Clay Shaw
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Gty of Boca Ratons

Y g €y
CITY HALL * 201 WEST PALMETTO PARK AOAD * BOCA RATON, FLORIDA 33432-3795 + PHONE: (407) 393-7700 G

(FOR HEARING IMPAIRED) TDD: (407) 367-7046

SUNCOM: (407) 922-7700

December 1, 1994

Mr. A.J. Salem

Chief, Planning Division

Corps of Engineers

P.O. Box 4970

Jacksonville, Florida 32232-0019

Dear Ed:

This is to acknowledge receipt of your letter of November 8, 1994
concerning the "Coast of Florida Erosion and Storm Effects Study".

As you know, the City of Boca Raton completed a successful beach
nourishment project in 1988 in northern Boca Raton for a length of
1.45 miles with funding participation from the Federal and State
governments. Post monitoring studies of this project are on file
with the DEP in Tallahassee which may be of assistance.

The City is beginning the engineering process for the renourishment
of this project projected for construction in 1995/96 depending on
the permitting process.

when this project advances through the governmental review process
and as your study progresses, if there are any alternatives or
suggestions that will enhance the success of this proposed
renourishment we would be more than happy to discuss them with you.

It was nice seeing you again at the annual FSBPA meeting this year
and I look forward to working with you in the future.

Sincerely,

i

Ronald G. Laccheo
Municipal Services Director

c: D. Dreska
K. Mitchell
B. DiChristopher
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DEPARTMENY OF THE ARMY

JACKSONVILLE IRSTRICT CORPS OF ENGINEERS
P. 0. BOX 4570

JACKSONVILLE. FLORIOA 32232-0019

November 8, 1994 3
REMLY TO
. ATTENTIMOE ‘3
Planning Division NOY \d i 'LJ
Environmental Branch
CITY MANAGEK'S OFF

TO ADDRESSEES ON THE ATTACHED LIST:

The Jacksonville District, U.S. Army Corps of Engineers, is
gathering information to help define issues and concerns that
will be addressed in a Draft Environmental Impact Statement for
Region III of the Coast of Florida Eresion and sStorm Effects
Study.

The Coast of Florida Erosion and Storm Effects Study was
authorized on 16 July 1984, by Section 104 of the 1985
Appropriations Act {(Public Law 98-360). The study is a
cooperative effort between the Corps of Engineers and the Florida
Department of Environmental Protection, the study sponsor, to
investigate coastal processes on a regional basis for the purpose
of recommending modifications for existing shore protection anad
navigation projects.

The study area includes most of the Atlantic and Gulf coast
of Florida and has been divided into five coastal regions. The
region currently being studied, and is the focus of the DEIS, is
Region III which consists of 92 miles of Atlantic Ocean coastline
within Palm Beach, Broward, and Dade counties. Refer to the
enclosed location wap (figure 1). Several alternatives are being
considered in the study and will be addressed in the DEIS. These
include: 1} continued renourishment of existing projects,

2) design modifications to existing projects where needed,

3} sand bypassing at inlets using sand transfer plants and/or
conventional dredging, 4) nearshore placement of suitable
maintenance dredged material to feed adjacent beaches, 5) use of
suitable maintenance dredged material as beach fill,

6) construction of greoins and/or offshore breakwaters, 7} dune
construction, 8) construction of sand traps at inlets to aid in
sand bypassing, and 9) sand tightening existing jetties to where
the need has been identified. Sources of sand that have been
identified include offshore borrow areas, upland sand sources,
suitable material from maintenance dredging and the possible use
of Bahamian aragonite. Significant issues that are anticipated
include concern for nearshore and offshore hard bottom
communities, fisheries, water guality, and threatened and
endangered species.
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CITY OF MIAMI BEACH

CITY HALL 1700 CONVENTION CENTER DRIVE MIAMI BEACH FLORIDA 33133

OFFICE OF THE CITY MANAGER

TELEPHONE: (305).673-7010

November 28, 1994 FAX: (305) 673-7782

A.]J. Salem

Chief, Planning Division

Department of the Army

Jacksonville District Corps of Engineers
P.O. Box 4970

Jacksonville, FL 32232-0019

Dear Mr. Salem:

Thank you for the opportunity to comment on the Draft Environmental Impact
Statement for Region 111 of the Coast of Florida Erosion and Storm Effects Study. The
City of Miami Beach has suffered severe erosion due to Hurricane Andrew, the infamous
March 1994 storm, and most recently, Tropical Storm /Hurricane Gordon. The initial
renourishment project of the U.S. Army Corps of Engineers, over ten years ago, has
provided substantial protection and peace of mind for the 92,000 citizens of Miami
Beach, and has created one of the best beaches in South Florida. As storms continue to
erode this protection, the City is concerned that the Army Corps take whatever measures
necessary to maintain this level of protection.

The Environmental Impact Statement should strongly consider and recommend
protective measures that save lives, property and promote the region's #1 economic
activity - tourism. Please keep our City informed of any draft documents. We look
forward to continued review.

Sincerely,

Qg a—

Roger M. Carlton
City Manager

RMC:jph
cc:  Harry S. Mavrogenes, Assistant City Manager

Joe Pinon, Assistant City Manager
Vincent Akhimie, Public Works Director
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Toun of South Pulln Brach

3577 SOUTH OCEAN BOULEVARD
SOUTH PALM BEACH, FLORIDA 33480 MARGOT M. ROBERTS - MAYOR
(407) 588-8889 « Fax: (407) 5886632 BEVERLY SAVIN - VICE MAYOR

CCOMMISSIONERS
MAURICE J. JACOBSON
ARTHUR LAVENHAR
ERNEST MURO

November 22, 1994

A. J. Salem

Chief, Planning Division
Jacksonville District
Corps. of Engineers

P.0. Box 4970
dJacksonville, FL 32232-0019

Re: Your letter of November 8, 1994

Dear Mr. Salem:

This is in response to your letter of November 8, 1994, requesting
views, comments and information having a bearing on the study objec-
tives of the Environmental Impact Statement now under preparation
for Region III of the Coast of Florida Erosion and Storm Effects
Study. The information furnished herein is limited to the area of
South Palm Beach.

In 1987, the Florida Department of Natural Resources (DNR) prepared

a Beach Restoration Management Plan for Palm Beach County. It included
a Palm Beach/South Palm Beach Shore Protection Project extending four
miles from Phipps Ocean Park to Lantana Public Beach. The Department
indicated that it will hold this project in a pending status until the
necessary sand source investigation and a study of the marine offshore
habitat are completed.

In 1993, the Palm Beach Department of Environmental Resources Management
(DERM) submitted to DNR the Environmental Assessment Report for this
project area. Some of the conclusions are listed below:

The largest amount of nearshore hardbottom was found in the
south end of the survey area between R-132 and the south
limit. In this area the hardbottom consisted of at Teast
two bands: a narrow band beginning just below MHW and
extending up to 100 feet offshore and a more extensive
platform located generally 200 and 500 feet offshore.

The beaches in study area are widest in the north end and
become narrow in the south end in South Palm Beach.

A potential borrow area has not been identified. The
Timited amount of data available on the offshore sedimeuts
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in the study area indicates a relatively small grain
size of 0.22 m and 0.42 percentage of silts and clays.
The mean grain size of native beach and nearshore sedi-
ments in the study area is about 0.38 mm and less than
0.55% silts and clays.

Offshore reefs run throughout the study area beginning
3500 feet to 4000 feet from shore. These reefs are
expected to be similar to reefs off Palm Beach Midtown
and Ocean Ridge.

A beach nourishment project based on the State project
will have much negative impacts to the nearshore hard-
bottom system and will impact at least 14.6 acres of
nearshore hardbottom. The State project would most
1ikely not be permitted by federal, state and local
regulatory agencies. Even if it was permitted, mitiga-
tion costs could run up to $5.1 million.

Some of the recommendations in the Environmental Assessment Report
are Tisted below:

A feasibility study should be performed to update prior
studies and to address new or experimental technologies.
The study should consider the results of this environ-
mental assessment when evaluating shoreline protection
options.

Dunes should be restored where they have been destroyed
or degraded and where there is a sufficiently wide beach
to ensure a successful dune restoration project.

In January 1994, DERM issued fts Geotechnical Report of an Offshore
Sand Search for Palm Beach/South Palm Beach Project. The conclusion
was that average composite mean grain size is 18 mm, indicating that
this deposit is probably too fine to be usable for beach fill material.
It recommended that consideration be given to large sediment deposits
offshore of Ocean Ridge as an alternative sand source for beach
nourishment, using hopper dredge technology. The mean grain size

of that offshore material is 0.32 mm.

In a letter dated September 26, 1994 the new Department of Environmental
Protection {(DEP), which replaced DNR, informed DERM that FY 1995-96
funding for the Palm Beach/South Palm Beach Project was not approved
and will not be recommended for the following reasons:

A. Only that stretch of beach between DNR Range Monuments
R-133 and R-137 has been designated as critically eroding
by the Florida Department of Environmental Protection. The
remainder of the proposed 4.1 mile restoration project is
not experiencing critical erosion, thus, does not qualify
for state funding for beach restoration.
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B. The Department does not consider the area between DNR
Range Monument R-133 and R-137, appropriate for beach
restoration due to the extent of historically estab-
lished marine habitat existing in the nearshore that
would be severely impacted or destroyed by such a
project. This determination was made by both Palm Beach
County's Department of Environmental Resource Manage-
ment, and the staff of the Florida Department of Environ-
mental Protection.

The Department feels that, because of the critically eroding nature
of the southern portion of the proposed project (R-133 through R-137),
an investigation should be made to determine what erosion control
measures can be taken to address that condition.

On October 27, 1994, a meeting was held between County Commissicner
Mary McCarty and representatives of DERM and the Towns of Manalapan,
Lantana, South Palm Beach and Palm Beach, to discuss dune restoration
for South Paim Beach. It was agreed that this Town can be included in
a dune project for Lantana Public Beach, provided it does not jeopar-
dize the Lantana project and the Palm Beach Soil and Water Conserva-
tion District has no objection. The DERM staff indicated that they
will try to do all necessary research for a combined project, in a
timely manner, for the 1995/96 Budget. At a meeting of the Palm Beach
Soil and Water Conservation District on November 17, 1994, the District
approved the combined project, with the condition that it does not jeopar-
dize the original Lantana dune project. It has been determined by DERM
Staff that only €615 feet of the South Palm Beach shore is suitable for
dune restoration. The remaining 2,185 feet of the Town's shore is
fronted by seawalls too close to the water's edge. Dune restoration

in the Tatter areas is not suitable because of the high probability

of failure.

We certainly welcome the recent opportunity which became available to
have dune restoration, where feasible. This, however, does not solve
the problem of our critical erosion in the rest of the Town. As indi-
cated above, DEP suggests that an investigation should be made to deter-
mine what measure can be taken to address the critically eroding nature
of our area. On the basis of the information furnished herein, we would
appreciate any guidance you give as to how best to approach this matter.

Sincerely,
Sam Gofseyeff, CAairman
Beach Renourishment Council

SG:emc



210 Military Trait
Jupiter, Florida 33458

407/746-5134
FAX 407/575-7785

November 17, 1994

Planning Division

Environmental Branch

Department of the Army

Jacksonville District Corps of Engineers
Post Office Box 4970

Jacksonville, Florida 32232-00/9

Dear Gentlemen:

Thank you for informing the Town of Jupiter of the impending Coast of Florida Erosion
and Storm Effects Study. At this point, the Town does not have any specific comments
{o provide; however, we would appreciate being kept informed as to the progress of the
study and to receive a copy of the study drafts as they become availabie.

If there is any particular information that you believe the Town could provide that might
be of assistance in the study's preparation, please contact this office at your earliest
convenience.

Sincerely,

e e ——

Sam Shannon, Director
Department of Community Development

S8nj

cc:  Lee R. Evett, Town Manager
Eric Riel, Planning and Zoning Administrator
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Uity of Miami

P © BOX 330708
MIAMI, FLORIDA 33232-0708
305-579-6040

CesAR H. Opio
CITY MANAGER

A. J. Salem

Chief, Planning Division

Environmental Branch

Department of the Army

Jacksonville District Corps of Engineers
P. O. Box 4570

Jacksonville, FL 32232-0019

RE: Draft Environmental Impact Statement for Region III of the
Coast of Florida Erosion and Storm Effects Study

Dear Sir/Madam:

In response to your request for views, comments and information
to help define the issues and concerns to be addressed in your

draft Environmental Impact Statement for this region regarding

coastal erosion and storm effects, the City of Miami would like
to remind you of the present situation at the sole beach under

its jurisdiction, Virginia Key Beach.

Virginia Key is a low sandy barrier island, consisting of
approximately 1,005 acres of upland area. The shoreline fronting
the Atlantic Ocean is approximately 9,000 feet long and includes
a sandy public beach. This site has been the subject of previous
Corps of Engineers stabilization projects.

This shoreline continues to suffer from severe erosion due to
strong nearshore waves and tidal currents. Several projects have
been carried out to try to control the beach erosion including
the installation of twenty-seven (27) timber groins, which have
since substantially deteriorated, and the construction of
thirteen (13) granite groins.

A beach renourishment project has been recommended.
Additionally, in conjunction with the renourishment, the
construction of a rock revetment along the southern portion of
the shoreline has been recommended as an alternative to help curb
the effects of erosion. Consequently, we would appreciate your
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incorporating the problems being faced at Virginia Key beach as a
study objective along with suggesting improvements.

Thank you for your invitation to express our concerns in relation
to your study. We hope to receive a copy of your draft once it
is published. Please feel free to contact us if you require any
additional information.

Sinc ly,

Cesar H. Odio
City Manager

cc: Honorable Mayor Stephen P. Clark
Herbert J. Bailey, Asst. City Manager
Carlos F. Smith, Asst. City Manager
Alberto Ruder, Director, Parks and Recreation Dept.
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DEPARTMENT OF THE ARMY
JACKSONVILLE DISTRICT CORPS OF ENGINEERS
£.0.BOX 4970
JACKSONVILLE, FLORIOA 32232-0019

November 8, 1994

REPLY TO
NTION OF

N , ATTENTIONOF
Planning Division
Environmental Branch

TO ADDRESSEES ON THE ATTACHED LIST:

The Jacksonville District, U.S. Army Corps of Enginheers, is
gathering information to help define issues and concerns that
will be addressed in a Draft Environmental Impact Statement for
Region III of the Coast of Florida Erosion and Storm Effects
Study.

The Coast of Florida Erosion and Storm Effects Study was
authorized on 16 July 1984, by Section 104 of the 1985
Appropriations Act (Public Law 98-360). The study is a
cooperative effort between the Corps of Engineers and the Florida
Department of Environmental Protection, the study sponsor, to
investigate coastal processes on a regional basis for the purpose
of recommending modifications for existing shore protection and
navigation projects.

The study area includes most of the Atlantic and Gulf coast
of Florida and has been divided into five coastal regions. The
region currently being studied, and is the focus of the DEIS, is
Region III which consists of 92 miles of Atlantic Ocean coastline
within Palm Beach, Broward, and Dade counties. Refer to the
enclosed location map (figure 1). Several alternatives are being
considered in the study and will be addressed in the DEIS. These
include: 1) continued renourishment of existing projects,

2) design modifications to existing projects where needed,

3) sand bypassing at inlets using sand transfer plants and/or
conventional dredging, 4) nearshore placement of suitable
maintenance dredged material to feed adjacent beaches, 5) use of
suitable maintenance dredged material as beach fill,

6) construction of groins and/or offshore breakwaters, 7) dune
construction, 8) construction of sand traps at inlets to aid in
sand bypassing, and 9) sand tightening existing jetties to where
the need has been identified. Sources of sand that have been
identified include coffshore borrow areas, upland sand sources,
suitable material from maintenance dredging and the possible use
of Bahamian aragonite. Significant issues that are anticipated
include concern for nearshore and offshore hard bottom
communities, fisheries, water quality, and threatened and
endangered species.

We welcome your views, comments and information about
resources, study objectives and important features within the
described area, as well as any suggested improvements. Letters
of comment or inquiry should be sent within 30 days to the
letterhead address, attention Planning Division, Environmental
Branch.

Sincerely,

g Salem
Chigf, Planning Division

Enclosures
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LIST OF ADDRESSEES

COAST OF FLORIDA EROSION AND STORM EFFECTS STUDY

FEDERAL AGENCIES

US DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
401 SE FIRST AVENUE
GAINESVILLE FL 32602-6489

REGIONAL BNVIRONMENTAL OFFICER
HOUSING & URBAN DEVELOPMENT
ROOM 600-C

75 SPRING STREET SW

ATLANTA GA 30303-3309

(2 cys)

COMMANDER (OAN)

SEVENTH COAST GUARD DISTRICT
909 SE 1ST AVENUE

BRICKNELL PLAZA FEDERAL BLDG
MIAMI FL 33131-3050

REGIONAL DIRECTOR
INSURANCE & MITIGATION DIVISION

1311 PEACHTREE STREET NE
ATLANTA GA 30303-3309

SOUTHERK REGION FORESTER
US FOREST SERVICE
DEPARTMENT OF AGRICULTURE
1720 PEACHTREE ROAD NW
ATLANTA GA 30309-240S

REGIONAL DIRECTOR

US FISH AND WILDLIFE SERVICE
75 SPRING STREET SW

ATLANTA GA 30303-3309

PIELD SUPERVISOR

 US FISH AND WILDLIFE SERVICE
6620 SQUTHPOINT DR §

SUITE 310

JACKSONVILLE FL 32216-0912

FIELD SUPERVISOR

U S FISH AND WILDLIFE SERVICE
P O BOX 2676

VERO BEACH FL 32961-2676

MR HEINZ MUELLER
ENVIRONMENTAL POLICY SECTION
EPA REGION IV

345 COURTLAND STREET NE
ATLANTA GA 30365-2401

(5 cYs)

REGION IIX

NATIONAL MARINE FISHERIES
SERVICE

ENVIRONMENTAL ASSESSMENT BR
3500 DELWOOD BEACH ROAD
PANAMA CITY FL 32407-749%

NATIONAL MARINE FISHERIES SVC
OFFICE OF THE REGIONAL DIRECTOR
9721 EXECUTIVE CENTER DRIVE

ST PETERSBURG FL 33702

NATIONAL MARINE FISHERIES SERVICE
CHIEF, PROTECTED SPECIES BRANCH
9721 EXECUTIVE CENTER DRIVE

ST PETERSBURG FL 33702

STATE AGENCIES

STATE CLEARINGHOUSE

OFFICE OF PLANNING & BUDGETING
EXEC OFC OF THE GOVERNOR

THE CAPITOL

TALLAHASSEE FL 32301-8074
(16 cYs)

MR GEORGE W PERCY DIRBmR

DIV OF HISTORICAL RESOURCE

STATE HISTORIC PRIS]RVATION OFF
R A GRAY BUILDING

TALLAHASSEE FL 32399

FLORIDA DEPT OF ENV PROTECTION
OFF1ICE OF AQUATIC PRESERVES
4842 U S HIGHWAY #1

FORT PIERCE FL 34982

FLORIDA DEPT OF ENV PROTECTION
BUREAU OF STATE LANDS

7400 H SOUTH GEORGIA AVENUE
WEST PALM BEACH FL 33405

FLORIDA DEPT OF ENV PROTECTION
MARINE RESEARCH INSTITUTE
19100 S.E. FEDERAL HIGHWAY
TEQUESTA FL 33469

FLORIDA DEPT OF ENV PROTECTION
SOUTH FLORIDA DISTRICT

1900 SOUTH CONGRESS AVENUE
WEST PALM BEACH FL 33406



FLORIDA DEPT OF ENV PROTECTION
DIVISION OF STATE LANDS

1900 SOUTH CONGRESS AVENUE
WEST PALM BEACH FL 33406

SOUTH FLORIDA WATER MANAGEMENT
DISTRICT

3301 GUN CLUB ROAD

WEST PALM BEACH FL 33416

COUNTY AGENCIES (PALM BEARCH CO)

CHAIRPERSON

PALM BEACH COUNTY BOARD OF
COUNTY COMMISSIONERS

301 N OLIVE AVENUE 12TH FLOOR

WEST PALM BEACH FL 33401

PALM BEACH COUNTY ENVIRONMENTAL
RESOURCES MANAGEMENT

3111 S DIXIE HIGHWAY SUITE 146
WEST PALM BEACH FL 33405

PALM BEACH COUNTY PARKS AND
RECREATION

2700 6TH AVENUE SOUTH

LAKE WORTH FL 33461

PALM BEACH COUNTY HEALTH UNIT
ENVIRONMENTAL SCIENCE AND
ENGINEERING

901 EVERNIA STREET

WEST PALM BEACH FL 33401

PALM BEACH COUNTY PLANNING ZONING
AND BUILDING

100 AUSTRALIAN AVENUE

WEST PALM BEACH FL 33406

PALM BEACH COUNTY SOIL AND WATER
CONSERVATION

5§59 N MILITARY TRAIL

WEST PALM BEACH FL 33415-1311

HISTORICAL SOCIETY OF PALM BEACH
COUNTY

105 S NARCISSUS STREET

WEST PALM BEACH FL 33401

PALM BEACH COUNTY TOURIST
DEVELOPMENT COUNCIL

1555 PALM BEACH LAKES BOULEVARD
SUITE 204

WEST PALM BEACH FL 33401

COUNTY AGENCIES (BROWARD CO)

DR MIRA BARER DIRECTOR
BROWARD CO DEPT OF NATURAL
RESOURCE PROTECTION ADMIN
218 S W FIRST AVENUE

FORT LAUDERDALE FL 33301
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B JACK OSTERHOLT

BROWARD COUNTY ADMINISTRATOR
115 S ANDREWS AVENUE ROOM 409
FORT LAUDERDALE FL 33301

ERIC MYERS DIRECTOR
BIOLOGICAL RESOURCES DIVISION
BROWARD CO DEPT OF NATURAL
RESOURCES PROTECTION

218 8 W FIRST AVENUE

FORT LAUDERDALE FL 33301

STEPHEN H HIGGINS ASST. DIRECTOR
BIOLOGICAL RESOURCES DIVISION
BROWARD CO DEPT OF NATURAL
RESOURCES PROTECTION

218 S W FIRST AVENUE

FORT LAUDERDALE FL 33301

BROWARD COUNTY PLANNING COUNCIL
ADMINISTRATOR

116 S ANDREWS AVENUE ROOM 307
FORT LAUDERDALE FL 33301-4801

BROWARD COUNTY PLANNING DIVISION
DIRECTOR

115 8 ANDREWS AVENUE

FORT LAUDERDALE FL 33301

COMMISSIONER LORI NANCE PARRISH
BROWARD COUNTY BOARD OF COUNTY
COMMISSIONERS

115 § ANDREWS AVENUE ROOM 421
FORT LAUDBRDALE FL 33301-1872

COMMISSIONER SCOTT I COWAN
BROWARD COUNTY BOARD OF COUNTY
COMMISSIONERS

115 S ANDREWS AVENUE ROON 421
FORT LAUDERDALE FL 33301-1872

COMMISSIONER SUZANNE N GUNZBURGER
BROWARD COUNTY BOARD OF COUNTY
COMMISSIONERS

115 S ANDREWS AVENUE ROOM 421
FORT LAUDERDALE FL 33301-1872

COMMISSIONER JOHN P HART
BROWARD COUNTY BOARD OF COUNTY
COMMISSIONERS

115 S ANDREWS AVENUE ROOM 421
FORT LAUDERDALE FL 33301-1872

COMMISSIONER SYLVIA POITIER
BROWARD COUNTY BOARD OF COUNTY
COMMISSIONERS

115 S ANDREWS AVENUE ROOM 421
FORT LAUDERDALE FL 33301-1B72

COMMISSIONER JOHN E RODSTROM JR
BROWARD COUNTY BOARD OF COUNTY
COMMISSIONERS

115 S ANDREWS AVENUE ROOM 421
FORT LAUDERDALE FL 33301-1872



COMNISSIONER GERALD THOMPSON
BROWARD COUNTY BOARD OF COUNTY
COMMISSIONERS

115 8 ANDREWS AVENUE ROOM 421
FORT LAUDERDALE FL 33301-1872

COUNTY AGENCIES (DADE CO)

MR BRIAN FLYNN

DEPT OF ENVIRONMENTAL RESOURCE MGT
33 5 W 2ND AVENUE SUITE 3

MIANI FL 33130

BOARD OF COUNTY COMMISSIONERS
METROPOLITAN DADE COUNTY
METRO DADE CENTER

111 N W 1ST STREET

MIAMI FL 33128

JEAN EVOY

SENIOR PLANNER

METRO DADE PLANNING DEPARTMENT
STEPHEN P CLARK CENTER SUITE 1210
MIAMI FL 33128

DR CHUCK PEDZOLDT

DIRECTOR

METRO DADE PARK AND RECREATION
DEPARTMENT

50 S W 32 ROAD

MIAMI FL 33129

OTHER AGENCIES

JUPITER INLET DISTRICT
400 N DELAWARE
JUPITER FL 33458

PORT OF PALM BEACH DISTRICT
BOX 9935
RIVIERA BEACH FL 33404

SOUTH LAKE WORTH INLET DISTRICT
P O BOX 3645
LANTANA FL 33465

FLORIDA INLAND NAVIGATIONAL
DISTRICT

1314 MARCINSKI ROAD
JUPITER FL 33477

TREASURE COAST REGIONAL PLANNING
COUNCIL

P O BOX 1529

PALM CITY FL 33490-1529

CHAIRMAN

HILLSBORO INLET IMPROVEMENT AND
MAINTENANCE DISTRICT

812 NW 6TH AVENUE

FORT LAUDERDALE FL 33311
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DIRECTOR

PORT EVERGLADES AUTHORITY
1850 ELLER DRIVE

FORT LAUDERDALE FL 33316

DIRECTOR

PUBLIC REL/COMMUNICATIONS MGR
GREATER FORT LAUDERDALE
CONVENTION AND VISITORS BUREAU
200 E LAS OLAS BLVD SUITE 1500
FORT LAUDERDALE FL 33301

MR STEVE D'OLIVERA

SUN SENTINEL

200 E LAS OLAS BOULEVARD.

FORT LAUDERDALE FL 33301-2293

BROWARD REVIEW

EDITOR

P O BOX 114366

FORT LAUDERDALE FL 33302

MIAMI HERALD (BROWARD)
CITY EDITOR

4000 HOLLYWOOD BOULEVARD
SUITE 200

NORTH HOLLYWOOD FL 33021

PALM BEACH POST

EDITOR

P O BOX 24700

WEST PALM BEACH FL 33405-4700

HI-RISER

EDITOR

2000 E OAKLAND PARK BOULEVARD
SUITE 103

FORT LAUDERDALE FL 33306

SOUTH FLORIDA REG PLNG COUNCIL
3440 HOLLYWOOD BLVD SUITE 140
HOLLYWOOD FL 33021

DIRECTOR

PUBLIC WORKS DEPT

CITY OF MIAMI BEACH

1700 CONVENTION CENTER DRIVE
MIAMI BEACH FL 33149

MUNICIPALITIES

MAYOR

CITY OF BOCA RATON

201 W PALMETTO PARK ROAD
BOCA RATON FL 33432

CITY MANAGER

CITY OF BOCA RATON

201 W PALMETTO PARK ROAD
BOCA RATON FL 33432
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MAYOR

CITY OF BOYNTON BEACH
100 E BOYNTON BEACH BLVD
BOYNTON BEACH FL 33435

CITY MANAGER

CITY OF BOYNTON BEACH
100 E BOYNTON BEACH BLVD
BOYNTON BEACH FL 33435

MAYOR

TOWN OF BRINY BREEZES
5000 N OCEAN BOULEVARD
BOYNTON BEACH FL 33435

TOWN MANAGER

TOWN OF BRINY BREEZES
5000 N OCEAN BOULEVARD
BOYNTON BEACH FL 33435

MAYOR

CITY OF DELRAY BEACH
100 N W FIRST AVENUE
DELRAY BEACH FL 33444

CITY MANAGER

CITY OF DELRAY BEACH
100 N W FIRST AVENUE
DELRAY BEACH FL 33444

MAYOR

TOWN OF GULF STREAM
100 SEA ROAD

GULF STREAM FL 33483

TOWN MANAGER

TOWN OF GULF STREAM
100 SEA ROAD

GULF STREAM FL 33483

MAYOR

TOWN OF HIGHLAND BEACH
3614 S OCEAN BOULEVARD
HIGHLAND BEACH FL 33487

TOWN MANAGER

TOWN OF HIGHLAND BEACH
3614 S OCEAN BOULEVARD
HIGHLAND BEACH FL 33487

MAYOR

TOWN OF JUNO BEACH
340 OCEAN DRIVE
JUNO BEACH FL 33408

TOWN MANAGER

TOWN OF JUNO BEACH
340 OCEAN DRIVE
JUNO BEACH FL 33408

MAYOR

TOWN OF JUPITER
210 MILITARY TRAIL
JUPITER FL 33458

TOWN MANAGER

TOWN OF JUPITER
210 MILITARY TRAIL
JUPITER FL 33458

MAYOR

TOWN OF JUPITER INLET COLONY
P O BOX 728

JUPITER FL 33468-0728

MAYOR

CITY OF LAKE WORTH

7 N DIXIE HIGHWAY
LAKE WORTH FL 33460

CITY MANAGER

CITY OF LAKE WORTH
7 N DIXIE HIGHWAY
LAKE WORTH FL 33460

MAYOR

TOWN OF LANTANA

$00 GREYNOLDS CIRCLE
LANTANA FL 33462

TOWN MANAGER

TOWN OF LANTANA

$00 GREYNOLDS CIRCLE
LANTANA FL 33462

MAYOR

TOWN OF MANALAPAN

600 S OCEAN BOULEVARD
MANALAPAN FL 33462-3321

TOWN MANAGER

TOWN OF MANALAPAN

600 § OCEAN BOULEVARD
MANALAPAN FL 33462-3321

MAYOR

VILLAGE OF NORTH PALM BEACH
501 FEDERAL HIGHWAY

NORTH PALM BEACH FL 33408

VILLAGE MANAGER

VILLAGE OF NORTH PALM BEACH
501 FEDERAL HIGHWAY

NORTH PALM BEACH FL 33408

MAYOR

TOWN OF OCEAN RIDGE
6450 N OCEAN BOULEVARD
OCEAN RIDGE FL 33435

TOWN MANAGER

TOWN OF OCEAN RIDGE
6450 N OCEAN BOULEVARD
OCEAN RIDGE FL 33435

MAYOR

TOWN OF PALM BEACH

P O BOX 2029

PALM BEACH FL 33480
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TOWN MANAGER

TOWN OF PALM BEACH
P O BOX 2029

PALM BEACH FL 33480

MAYOR

TOWN OF PALM BEACH SHORES
247 EDWARDS LANE

PALM BEACH SHORES FL 33404

MAYOR

CITY OF RIVIERA BEACH

600 W BLUE HERON BOULEVARD
RIVIERA BEACH FL 33404

CITY MANAGER

CITY OF RIVIERA BEACH

600 W BLUE HERON BOULEVARD
RIVIERA BEACH FL 33404

MAYOR

TOWN OF SOUTH PALM BEACH
3577 S OCEAN BOULEVARD
SOUTH PALM BEACH FL 33480

TOWN MANAGER

TOWN OF SOUTH PALM BEACH
3577 S OCEAN BOULEVARD
SOUTH PALM BEACH FL 33480

MAYOR

VILLAGE OF TEQUESTA
P O BOX 3273
TEQUESTA FL 33469

VILLAGE MANAGER
VILLAGE OF TEQUESTA
P O BOX 3273
TEQUESTA FL 33469

CITY MANAGER

CITY OF DANIA

CITY HALL

100 W DANIA BEACH BLVD
DANIA FL 33004

MAYOR

CITY OF DANIA

CITY HALL

100 W DANIA BEACH BLVD
DANIA FL 33004

CITY MANAGER

CITY OF DEERFIELD BEACH
CITY HALL

150 N W SECOND AVENUE
DEERFIELD BEACH FL 33441

MAYOR

CITY OF DEERFIELD BEACH
CITY HALL

150 N W SECOND AVENUE
DEERFIELD BEACH FL 33441

CITY MANAGER

CITY OF FORT LAUDERDALE
CITY HALL

P O DRAWER 14250

FORT LAUDERDALE FL 33302 .

MAYOR

CITY OF FORT LAUDERDALE
CITY HALL

P O DRAWER 14250

FORT LAUDERDALE FL 33302

CITY MANAGER

CITY OF HALLANDALE
CITY HALL

308 S DIXIE HIGHWAY
HALLANDALE FL 33009

MAYOR

CITY OF HALLANDALE
CITY HALL

308 § DIXIE HIGHWAY
HALLANDALE FL 33009

TOWN MANAGER

TOWN OF HILLSBORO BEACH
TOWN HALL

1210 HILLSBORO BEACH
POMPANO BEACH FL 33062

MAYOR

TOWN OF HILLSBORO BEACH
TOWN HALL

1210 HILLSBORO BEACH
POMPANO BEACH FL 33062

CITY MANAGER

CITY OF HBOLLYWOOD

CITY HALL

P O BOX 229045

HOLLYWOOD FL 33022-9045

MAYOR

CITY OF HOLLYWOOD
CITY HALL

P O BOX 229045
HOLLYWOOD FL 33022-9045

TOWN MANAGER

TOWN OF LAUDERDALB-BY-THE-SEA
TOWN HALL

4501 OCEAN DRIVE
LAUDERDALE-BY-THE-SEA FL 33308

MAYOR

TOWN OF LAUDERDALE-BY-THE-SEA
TOWN HALL

4501 OCEAN DRIVE
LAUDERDALE-BY-THE-SEA FL 33308



ADMINISTRATIVE ASST TO THE MAYOR

CITY OF LIGHTHOUSE POINT
CITY HALL

P O BOX 5100

LIGHTHOUSE POINT FL 33064

MAYOR

CITY OF LIGHTHOUSE POINT
CITY HALL

P O BOX 5100

LIGHTHOUSE POINT FL 33064

CITY MANAGER

CITY OF OAKLAND PARK
CITY HALL

3650 NE 12TH AVENUE
OAKLAND PARK FL 33334

CITY MANAGER

CITY OF POMPANO BEACH
CITY HALL

100 W ATLANTIC BLVD

P O DRAWER 1300
POMPANO BEACH FL 33061

MAYOR

CITY OF POMPANO BEACH
CITY HALL

100 W ATLANTIC BLVD

P O DRAWER 1300
POMPANO BEACH FL 33061

CITY MANAGER

CITY OF MIAMI BEACH

TOWN HALL

1700 CONVENTION HALL CENTER
MIAMI BEACH FL 33139

MAYOR

CITY OF MIAMI BEACH

1700 CONVENTION CENTER DRIVE
MIAMI BEACH FL 33139

CITY MANAGER

CITY HALL

6130 SUNSET DRIVE
SOUTH MIAMI FL 33143

MAYOR

CITY OF SOUTH MIAMI
6130 SUNSET DRIVE
SOUTH MIAMI FL 33143

CITY MANAGER

CITY OF MIAMI

CITY HALL

3500 PAN AMERICAN DR
MIAMI FL 33133

CITY MANAGER

CITY OF NORTH MIAMI BEACH
CITY HALL

17011 NE 19 AVENUE

NORTH MIAMI BEACH FL 33162

CITY MANAGER

CITY OF KEY BISCAYNE

85 WEST MACINTYRE STREET
KEY BISCAYNE FL 33149

MAYOR

CITY OF NORTH MIAMI
776 N E 125 STREET
NORTH MIAMI FL 33161

MAYOR

INDIAN CREEK VILLAGE

S0 INDIAN CREEK ISLAND

INDIAN CREEK VILLAGE PL 33154

MAYOR

CITY OF MIAMI SHORES
10050 N BE 2 AVENUE
MIANI SHORES FL 33138

MAYOR

NORTH BAY VILLAGE

7903 EAST DRIVE

NORTH BAY VILLAGE FL 33141

MAYOR

CITY OF MIAMI

3500 PAN AMERICAN DRIVE
MIAMI FL 33133

MAYOR

CITY OF WEST MIAMI
901 § W 62 AVENUE
WEST MIAMI FL 33144

MAYOR

VILLAGE OF KEY BISCAYNE
85 WEST MACINTYRE STREET
KEY BISCAYNE FL 33149

MAYOR

TOWN OF GOLDEN BEACH
ONE GOLDEN BEACH DR
GOLDEN BEACH FL 33160

TOWN MANAGER

TOWN OF GOLDEN BEACH
TOWN HALL

ONE GOLDEN BEACH DRIVE
GOLDEN BEACH FL 33160

TOWN MANAGER

TOWN OF SURFSIDE
9293 HARDING AVENUE
SURFSIDE FL 33154

MAYOR

TOWN OF SURFSIDE
9293 HARDING AVENUE
SURFSIDE FL 33154



VILLAGE MANAGER
VILLAGE OF BAL HARBOUR
€S5 96 STREET

BAL HARBOUR FL 33154

MAYOR

VILLAGE OF BAL HARBOR
655 96 STREET

BAL HARBOR FL 33154

TOWN MANAGER
TOWN OF BAY HARBOR ISLAND

TOWN HALL
9665 BAY HARBOR TERRACE
BAY HARBOR ISLAND FL 331543

MAYOR

TOWN OF BAY HARBOR ISLAND
9655 BAY HARBOR TERRACE
BAY HARBOR ISLAND FL 33154

FLORIDA AUDUBON SOCIETY
460 HIGHWAY 436

SUITE 200

CASSELBERRY FL 32707

MR JOHN RRINS JR

ISAAK WALTON LEAGUE OF AMERICA INC
5314 BAY STATE ROAD

PALMETTO FL 33561-9712

FLORIDA WILDLIFE FEDERATION
PO BOX 6870
TALLAHASSEE FL 32314-6870

PROFESSOR JOHN GIFFORD
ROSENSTIEL SCHOOL OF MARINE
AND ATMOSPHERIC SCIENCE
4600 RICKENBACKER CAUSEWAY
MIAMI FL 33149-1098

ENVIRONMENTAL SERVICES INC
8711 PERIMETER PARK BLVD
SUITE 11

JACRSONVILLE FL 32216

CARIBBEAN CONSERVATION CORP
PO BOX 2866
GAINESVILLE FL 32602

JOHN D MACARTHUR STATE PARK
10900 STATE ROAD 703
NORTH PALM BEACH FL 33408

SIERRA CLUB - LOXAHATCHEE GROUP
P O BOX 6271
LAKE WORTH FL 33461

AUDUBON SOCIETY OF THE EVERGLADES
P O BOX 16914
WEST PALM BEACH FL 33416-6914
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ROYAL PALM AUDUBON SOCIETY
1300 WW 6TH STREET
BOCA RATON FL 33486

FLORIDA OCEANOGRAPHIC SOCIETY
890 N E OCEAN BOULEVARD
STUART FL 34996

AMERICAN LITTORAL SOCIETY
2809 BIRD AVENUE SUITE 162
MIAMI FL 33133

FLORIDA NATIVE PLANT SOCIETY
7667 PARK LANE
LAKE WORTH FL 33467

FLORIDA MARINE CONSERVATION
CORPORATION

160 ELAINE ROAD

WEST PALM BEACH FL 33413

CENTER FOR MARINE CONSERVATION
ONE BEACH DRIVE S E #304
ST PETERSBURG FL 33701

EASTERN SURFING ASSOCIATION
625 LAKESIDE HARBOUR
BOYNTON BEACH FL

FLORIDA SHORE AND BEACH
PRESERVATION ASSOCIATION (FSBPA)
864 EAST PARK AVENUE

TALLAHASSEE FL 32301

FLORIDA SHORE AND BEACH
PRESERVATION ASSOCIATION
SINGER ISLAND CHAPTER
5200 N OCEAN DRIVE #1006
RIVIERA BEACH FL 33404

JOHN SZELIGOWSKI
TAMS CONSULTANTS
655 3RD AVENUE
NEW YORK NY 10017

MR JOHN FLICKER

THE NATURE CONSERVANCY
2699 LEE ROAD #500
WINTER PARK FL 32789

CHAIRMAN

SIERRA CLUB

P O BOX 430741
MIAMI FL 33142-0741

CONSERVATION CHAIRMAN
SIERRA CLUB

9829 S W 62 COURT
MIAMI FL 33156

CHAIRMAN

AMERICAN LITTORAL SOCIETY
75 VIRGINIA BEACH DR

KEY BISCAYNE FL 33149
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CHAIRMAN '
ENVIRONMENTAL INFORMATION SERVICE
101 WESTWARD DRIVE #2

MIAMI SPRINGS FL 33166

TROPICAL AUDUBON SOCIETY
18014 8 W 83 COURT
MIAMI FL 33157

REGIONAL DIRECTOR
THE WILDERNESS SOCIETY
4203 PONCE DE LEON
CORAL GABLES FL 33146

KEN WELT

EXECUTIVE DIRECTOR

SUNNY ISLES RESORT ASSOCIATION
17100 COLLINS AVENUE SUITE 217
SUNNY ISLES BEACH FL 33160

REPRESENTATIVES

THE HONORABLE TOM LEWIS

U S HOUSE OF REPRESENTATIVES
4440 PGA BLVD S #406

PALM BEACH GARDENS FL 33410

THE HONORABLE RICK MINTON
FLORIDA HOUSE OF REPRESENTATIVES
2300 VIRGINIA AVE RM 200

FORT PIERCE FL 34982

THE HONORABLE TOM WARNER
FLORIDA HOUSE OF REPRESENTATIVES
969 5 FEDERAL HWY #401

STUART FL 34994

THE HONORABLE SHARON MERCHANT
FLORIDA HOUSE OF REPRESENTATIVES
721 U § HWY 1 #£110

NORTH PALM BEACH FL 33408

THE HONORABLE ADDIE GREENE
FLORIDA HOUSE OF REPRESENTATIVES
§601 CORPORATE WAY #301

WEST PALM BEACH FL 33407

THE HONORABLE MIMI MCANDREWS
FLORIDA HOUSE OF REPRESENTATIVES
1645 PALM BEACH LRAKES £740

WEST PALM BEACH FL 33401

THE HONORAELE ED HEALEY

FLORIDA HOUSE OF REPRESENTATIVES
50 S MILITARY TRAIL #205

WEST PALM BEACH FL 33415

THE HONORABLE CAROL HANSON
FLORIDA HOUSE OF REPRESENTATIVES
777 E ATLANTIC AVE #224

DELRAY BEACH FL 33483

THE HONORABLE SUZANNE JACOBS
FLORIDA HOUSE OF REPRESENTATIVES
990 8 CONGRESS AVE

.8SUITE S

DELRAY BEACH FL 33445

THE HONORABLE RON KLEIN

FLORIDA HOUSE OF REPRESENTATIVES
8177 W GLADES RD #211

BOCA RATON FL 33434

THE HONORABLE DEBBY SANDERSON
FLORIDA ROUSE OF REPRESENTATIVES
4800 N B 20 TERRACE #401

FORT LAUDERDALE FL 33308

THE HONORABLE WILLIAM G MYERS
FLORIDA STATE SENATE

S0 KINDRED ST #301

STUART FL 34994-3058

THE HONORABLE ROBERT WEXLER
FLORIDA STATE SENATE

2500 N MILITARY TRAIL #252
BOCA RATON FL 33431

THE HONORABLE KENNETH JENNE II
FLORIDA STATE SENATE

612 SE STH AVE #3

FORT LAUDERDALE FL 33301

THE HONORABLE MATTHEW MEADOWS
FLORIDA STATE SENATE

800 W OAKLAND PARK BLVD

PORT LAUDERDALE FL 33311

THE HONORABLE JIM SCOTT
FLORIDA STATE SENATE
2000 E OAKLAND PARK BLVD
FORT LAUDERDALE FL 33306

THE HONORABLE MARK FOLEY
FLORIDA STATE SENATE
2324 S CONGRESS AVE 2A
WEST PALM BEACH FL 33406

THE HONORABLE JOHN RAYSON
FLORIDA HOUSE OF REPRESENTATIVES
950 N FEDERAL HIGHWAY 109
POMPANO BEACH FL 33062

THE HONORABLE TRACY STAFFORD
FLORIDA HOUSE OF REPRESENTATIVES
CITY PARK MALL 128 § E 1 STREET
FORT LAUDERDALE FL 33301

THE HONORABLE M MANDY DAWSON
FLORIDA HOUSE OF REPRESENTATIVES
612 N ANDREWS AVENUE

FORT LAUDERDALE FL 33311



THE HONORABLE JOSEPHUS EGCGELETION
FLORIDA HOUSE OF REPRESENTATIVES
4315 N STATE ROAD 7

LAUDERDALE LAKES FL, 33319

THE HONORABLE JACK TOBIN
FLORIDA HOUSE OF REPRESENTATIVES
4800 W COPANS ROAD

COCONUT CREEK FL 33063

THE HONORABLE BEN GRABER
FLORIDA HOUSE OF REPRESENTATIVES
2929 UNIVERSITY DRIVE 200

CORAL SPRINGS FL 33065

THE HONORABLE DEBBIE W SCHULTZ
FLORIDA HOUSE OF REPRESENTATIVES
13090 WEST STATE ROAD 84

DAVIE FL 33325

THE HONORABLE STEVEN BRIAN FEREN
FLORIDA HOUSE OF REPRESENTATIVES
400 N W 73 AVENUE

PLANTATION FL 33317

THE HONORABLE ANNE MACKENZIE
FLORIDA HOUSE OF REPRESENTATIVES
1000 5 FEDERAL HIGHWAY 105

FORT LAUDERDALE FL 33316

THE HONORABLE FRED LIPPMAN
FLORIDA HOUSE OF REPRESENTATIVES
4000 HOLLYWOOD BOULEVARD 330 N
HOLLYWOOD FL 33021-6744

THE HONORABLE STEVEN GELLER
FLORIDA HOUSE OF REPRESENTATIVES
1250 B HALLANDALE BEACH BLVD 604
HALLANDALE FL 33009

THE HONORABLE HOWARD FORMAN
FLORIDA STATE SENATE

4000 HOLLYWOOD BOULEVARD 340 N
HOLLYWOOD FL 33021-6744

THE HONORABLE PETER N WEINSTEIN
.FLORIDA STATE SENATE

7880 N UNIVERSITY DR 301
TAMARAC FL 33321

THE HONORABLE ART SIMON
FLORIDA LEGISLATURE

13500 NORTH KENDALL DRIVE
SUITE 220

MIAMI FL 33186

THE HONORABLE HARRY JOHNSTON
U 8§ HOUSE OF REPRESENTATIVES
1501 CORPORATE DRIVE 205
BOYNTON BEACH FL 33426
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THE HONORABLE PETER DEUTSCH
U S HOUSE OF REPRESENTATIVES
10100 PINES BOULEVARD
PEMBROKE PINES FL 33025

THE HONORABLE E CLAY SHAW

U & HOUSE OF REPRESENTATIVES

1512 ® BROWARD BOULEVARD SUITE 101
PORT LAUDERDALE FL 33301

THE HONORABLE ALCEE L HASTINGS

U § HOUSE OF REPRESENTATIVES

2701 W OAKLAND PARK BLVD SUITE 200
OAKLAND PARK FL 33311

THE HONORAELE BOB GRAHAM
UNITED STATES SENATE
COURTHOUSE TOWER

44 W FLAGLER STREET 17
MIAMI FL 33130

THE HONORAELE CONNIE MACK
UNITED STATES SENATE

777 BRICKELL AVENUE 704
MIAMI FL 33131



TOWN MANAGER

TOWN OF PALM BEACH
P O BOX 2029

PALM BEACH FL 33480

MAYOR
TOWN OF PALM BEACH SHORES
247 EDWARDS LANE

PALM BEACH SHORES FL 33404

MAYOR

CITY OF RIVIERA BEACH

600 W BLUE EHERON BOULEVARD
RIVIERA BEACH FL 33404

CITY MANAGER

CITY OF RIVIERA BEACH

600 W BLUE HERON BOULEVARD
RIVIERA BEACH FL 33404

MAYOR

TOWN OF